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PHILOSOPHICAL ESSAYS, 


In TREFF PARTS, 


CONTAINING 


I. An Enquiry into the Nature and Properties of 
the Electrical Fluid, in order to explain, illuſ- 
trate and confirm the truth of Sir Iiaac Newton's 
Doctrine of a Subtile Medium or Athber. 


II. A Differtation on the Nature of Fire in general, 
and Production of Heat in particular. 


III. A Miſcellaneous diſcourſe, wherein the fore- 
mentioned active Principle is ſhewn to be the on! 
probable mechanical Cauſe of Motion, Coheſion, 


Gravity, Magnetiſm, and other Phenomena dn 


To which is ſubjoin'd, by way of 8 a clear 
and conciſe Account of the Variation of the Mag- 
netic Needle or Mariner's Compaſs; by which the 


Longitude is inveſtigated on the moſt ſimple Prin- 
ciples. 


And, to render the whole more intelligible, a Glos. 
ſary of Terms is added. 


— — 


By R. LOVET T, LAv-CT ERK, 
Of the Catbedral Church of Wokcksren. 


71 Fool nay find what a ; wiſe Mag hath roerlroked. 4 
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At the end of the Preface inſtead of the Catch- 

| word Chap. it ſhould be Subſcribers 

Page G5, line 3. for 138 read 136 { Chop. 

P- 45» J. 26. for, as the beginning, read, in the 11th 

P. 112, 1 9. for paricularly r. particularly 
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for 366 r. 388 p. 
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F Men 6f Genius and polite Literature have 
confeſſed their particular embarrajſments for 
want of proper Apologies, whenever they 
have addreſſed the public, the World may judge 
with what anxiety the Author of the following 
Sheets muſt be affifed; who, though fully 
ſenſible of the wiint of a learned Education, yet 
ventures to publiſh (with the greateſt diſidence 
indeed and humility } his Sentiments on ſo delicate 
and myſterious Subjects as Electricity and Fire. 
II was, if T miſtake not, in the Year 1739, 
that I was equally ſupriſed and delighted at the 
performance of many curious Experiments exhi- 
bited by the ingenious Dr. Deſaguliers, when, 
none in the whole, Courſe of his Lectures 
made ſo deep an Linpreſſion as thoſe relating to 
Eledricity, altho they were Mecled only with 

« glaſs Tube. 

7 hoſe pleaſing Ideas were much improved, 
aides the electrical Machine was introduced, 
which means the force of the Fluid was 
render d til! more conſpicuous, and every 
obſerver ſaw and concluded that it was real 
Fire. 

Since that Time Electricity hath been the 
principal Object both of my Study and 


Practice; and tho in many ee unqualiſied 


far an Author, yet have 4 from a pura 
regard 


o FN. 


regard for Truth, and a love of my fell; 
Creatures, already offer d four Pamphlets on: 
the ſame Subject to the Public. 

My Intention at firſt was only. to aſcertain 
Jome remarkavle Cures performed on the 
human Body by the electrical Virtue; remarkab/. 
T call L fince ſeveral of the Maladies were 
deemed beyond the poxwer of common Medicine, 
having baffled all the efforts of the Janativ« 
Art ; and therefore I can affirt with Truth, 
chat they very much exceeded my moſt ſanguin 
expectations. 

What prompted me to apply thoſe Experi- 
ments to human Diſorders, was ſome printed 
Accounts of the healing Virtues of Electricity, 
wherein a variety of extraordinary Cures wer: 
ſaid to be performed, and which for the mal 
part appeared well atteſted. 

That ſuch a number of Cures, as I was atoit 
to publiſh, might be fixed on a folid Foundation, 
and that ſuch ſalutary Effects might be 2 
exßected from this ſurprifing Agent, juſt the 
diſcovered, I was induced to publiſh my 8 
concerning it; when, I openly declared my real 
opinion of it, without the leaſt reſerve, vis. That 
it muſt be the ſame ætberial Medium, which Si, 
Tſaar Newton had conjectured to exiſt in grey: 
Bodies, and which he had in his Optics and 
elſewhere deſeribed. ; 

This, I thought, I might very ſafely aſſert » 


once I was able to demonſirate from the myjz 


convincing facts, that it exifled in the pores 
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of g. Bodies, aud was endued with all the 


auoſt remarkable and efſential qualities and 
properties, which he bad aſcribed to his Habu 
Medium. 

That part however o my Work met with 
a ſevere animadverfion from the Authors of the 
vonthly Review, as 4. viating too much from 
the language of the Newtonian Phuloſopoers. 
This was the Cauſe of my publiſhing a ſecond 
part in Vindicatian of "the firſt, wherem I main- 
tained the , exemption vf this electrical Fluid 
from all Newtonian Laws, and appealed to the 
authority of Sir Tſaac Newton himſelf.—— 
Their Anfver to this was the Cauſe of my third, 
and in like manner of a fearth, which put an 
aud to the Controverſy. 
= But however irkjome this diſpute was, it had 
ene good Effect, and was of fuch real uſe to me, 

that many Things which I ouly conjeftur'd 
at firſt ſetting out, were, 4 repeated Expe- 
riments, clearly demonſtrated, and above all, 
hal my Sentiments in the firſt part, concerning 
the identity of the two ſuppoſed Fluids, appeared 
ts be for the moſt part juſi and well founded. 

I was perhaps the firſt, that ever maintained 
that the electrical Fluid and the Newtonian 
ther were one and the ſame, at leaſt, of any 
mh carried their Sentiments to any confiderable 
/ngth; for ſoon after the diſcovery of the Leyden 
F.xperiment, and of others ſubſequent ta it, 
Biſhip Berkeley's modern plan on Ather and 
Hire came to my Hand. Indeed I bad taker 
b 2 0. 
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a ſuperficial View of it before, when it made no 
great Impreſſion on me, it appearing at that 
Time no more than an ingenious Hypotheſis ; 
but now it appear d in a Light, as much ſupe- 
rior to what it did before, as the Completion of 
a Prophecy does excel the Prediction ; jor what 
was foretold in that learned Treatiſe, was 
minutely realized and confirmed by the eleftrica! 
Experiments. Soon after this, appeared the in- 
genious Dr. Franklin's Letters upon the ſame 
Subjett, which more and more confirmed me in 
my Opinion, fince there I found many accurate 
Experiments which ſo manifeſtly proved the won- 


derful Elaſticity, the exquifite ſubtilty, and 4 


inconceivable force of this Fluid, that not ons 
doubt remained any longer about the Identity 


of thoſe (as ſuppos d two ſubtile Fluids, There 


| the curious Reader may ſee it demonſtrated, ts 


be a moſt powerſul Fire, equal to that of 
L1ghtning, and as capable of producing the 
fame Effects, ſuch as melting of Metals in an 
Inſtant, &c. There likewiſe is diſcovered the 
Method to collect the ſame Fire from the Clouds, 


and to make all the Experiments from the Fire 


thus obtain d, as with that collected at the 
elefirical Apparatus; from which it may be 
zrrefragably concluded, that Lightning and th: 
electrical Fluid, are ſftridtly and preciſely the 
fame. 

It hath ever been my wiſh, that ſome Genius, 
of Learning and eftabhiſh'd Character in the 
Pbilgſophic World-would, inſtead of myſelf, havs 
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undertaken this Subject of Electricity, and from 
clear and repeated Experiments, deduc'd fuch 
obſervations, as might merit the attention, and 
gain the approbation of the Public. 

A Report indeed has prevail'd, that a celebrated 
Profeſſor m foreign parts, had attempted to have 
zoritten an intelligible Syſtem of it; but in the 
proſecution, he met with mſuperable difficulties, 
found many of the Experiments fo irreconculeable 
with each other, and ſo little reducible to the 
= 4#nown Rules or common Laws of Motion, that 
bie was oblig'd to give over the Subjeft as alto- 
= gether inexplicable. 

* Had this learned Profejſar been in earneſt, He 


ö = cwFDould not, ſurely, /3 ſoon have defifted and 
3 been diſcouraged; ſince no natural Agent was 
ever more eaſy of Acceſs; none ever ſolicited, and, 
i as it were, courted our exammation in fo familiar 
| and inviting a manner; it appearing actually 
= 79 exift in almoſt every ovjet? we can ſee or 
ande: And let me add to all this, that jo fimple 
= an [Inſtrument as @ common glaſs Tube, when 
rubb'd with the Hand, is ſufficient to effect 
fome of the capital Experiments. But 
That this Electric matter is not ſubjeft ta 
the fame rules or laws of other Matter is moſt 
certamly a Conceſfion that will be very readily | 
granted, and therefore, the common Poſtulatum, 
that Matter differs from Matter in form 
only, having all other properties in common, 
muſt conſequently be abſolutely faiſe. For, let 
me aſe, Can the primary Corpuſcles of all 
Matter 
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Matter differ from cach other in figure of Pri 
only, and yet not be ſubjef# to the fame Laws? 
Does not this at firſt fight appear too unp hilgſo- 
phical, too abfurd to be admitted? 

And although all terreſtrial Matter may 
Poſſibly be of one Genus, and be endued with th: 
fame properties, fince it is obſerved to be inert 
and dead ; yet every Electrician is well aſſured, 
that the electrical Fluid appears poſſeſs d of 
real Activity, and that the particles contain d 
in the Leyden Vial after being eleftriſed, if car- 
ried Miles, will, without any additional Agita- 


tian, ſhew moſt evident Effect: of Force and 


Attvity, and frequently retain them even til! 
the next Day. 

As to the following Eſſay, it is humbly propos d 
only as a rough, artleſs Draught, in order to 
excite ſome maſterly Hand to exhibit a more 
perfect Model, whenever a true Genius ſhall ariſe, 
Free from the Biaſs of Prejudice in favour 
of ſuch Syſtems, that have totally excluded 
the fubtile Medium, which is here demonſtrated 
fo exiſt.——The Cultroation of Electricity mu? 
ultimately depend on unprejadicd Obſervers ; nor 
can it ever be eſtabliſhed in the World as an 
univerſal Aither, without meeting with the fame 
oppoſition as all other new diſcoveries in the 
aworks of Nature have before it. 

In this Efſay I have endeavour d at the 
moſt methodical arſpofition of the ſeveral heads 
of Enquiry, of which I was capable; that the 
ſeveral Experiments and the reaſoning founded 
upon 
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PREPACE. . it 
upon them, might paſſibly have ſome faint appears 
ance. of: @ Syſtem: A defign that was never 
attempted with any Succeſs. I could therefore 
turn over but few Books which were of real uſe 
% me, ſcarce any that I knew except Dr. 
Franklin's Volume of Letters, which contains 
many curious Experiments, and judicious Obſer= 
Vans. 

But the Reading of many Bgoks was not my 
Intention; the conſidering what 1 was ſure was 
matter of fact, whereon to found my reaſoning, 
was my chief and principal View. And 
here let me confeſs, that, ſenſible of my own 
deficiency, it is my Duty to apologiſe for an 
attempt of this Nature, rather then t9 plead any 
Thing for the merit of the Work. I might 
alledge alſo, in excuſe for the many imperfections, 
and errors to be found in the following Treatiſe, 
that the greateſt part was drawn up amidſt a 
variety of Awvocations, with frequent inter- 
ruptions, in ſmall portions of Time, and without 
the Aſſiſtance of any Friend that had fludied 
the Subjeft ſufficiently to correct or reviſe it. 
But, I am not inſenfible, that all I can ſay to 
defend it, will avail very little, unleſs it can 
def end it ſelf. 

To the public therefore let me ſubmit it, to 
every impartial, unprejudiced fudge, who 7s 
capable of putting me right, humbly preſuming 
that no fincere and ingenuous Enquirer after 
Truth, who reads over the whole with due 
Attention, <vilf find it altogether a uſeleſ; 

c Speculation, 
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Clutterbuck, Mr. John, Surg. of Kings- Stanley, disc 
Cullis, Mr. Thomas, Framiload, / 
Chadner, Mr. John, Tirley, ditto 


= Clayficid, Mr. of Briſtol 


Cleaver, Mr. Richard, Cornbill, onde 
Carey, Mr. Richard, Worceſter. 


Cy Clark, 
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viv. SUBSCRIBERS NAME 8. 


Clark, Mr. Charles, Lav-Clarkof e ee 

Wh, Chew, Mr. James, ditt f ditt 

| Clack, Mr. Organiſt of Hereford 

| Clark, Mr. Thoms, Regiſler of to! 4 JB 

| Clark, Mr. Jer. Organif of 9 Birming, 
Clark, Mr. Richard, D -Regifter, Worceſter 
Cooke, Mr. John, Apotbecary, ditto | 
Clements, Mr. John, _ Apothecary, ditto 5 
Chavaſſe, Mr, Samuel, Druggi/t, ditto. 
Corbyn, Mr. Samuel, Mercer, ditto | 
Clare, Mr. Bookſeller, Rewdley 


Cook, Mr. John, Treaſurer 2 Gloceſter Infirmary 
Cary, Mr. William, Vine Merchant, Worceſter 4 
Clark Mr. William, Mercer, Tewkeſbury 1 
Collet, Mr. Water worch, Allorney, ditto 1 
Cheſton, Mr. 0 Brown, Surgeon, Gloceſter 7 


k D, | 
Dowdeſwell, Rt. Hon Wm. Ei; Chancellpy of hi, 
Majeſty's Exchequer, and M. P. for Couuty of Ie, 
Podfon, Rev. Mr. Fellow of Oricl College, Oxford 
Danſie, James, Efq; Bartlet's Buildings, London 
Davis, Rev. Mr. James, Maſter of the Academy, Weſtr, 
Davenport, Rev. Dr. of Bredon, Worceſterſhire | 
Dutton, John, 2%; Poulton, Gloceſterſpire 
Denton, Edward, Gent. Grays- inn Lane, London 
Duboule, Mr. Abraham, London 1 
Dunſtar, Mr. Charles, Student of Chr. Ch. Oxford BR 
Powns Mr. Dive, of Queen's College, Oxtord : 
Dew, "Mrs, Frances, of Pantley, Glofterſh. 
Dyer, Mr. Gunpowder Office, Briſtol 
Durbin, Mr. Henry, Briftol + -- 
Darby, Mr. John, Surgeon, n Glo teh, 
Dandridge, Mr. ſen. Attorney, Worceſter 
Pandridgs, Mr. jun. dittc, ditto © 
Davis, Mr. Apothecary, ditrs YE 
Dillon, Mr. John, Baker, ditto Dav',, 
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SUBSORIBERS. NAM ES. x 


Davis, Mr. Wihaw, Maper-Zmiiger, ae 
Duncan, Mr. John, ef ditto 

Douglas, Mr. John, digg?! + 

Delabere, Mr. ere . Cheltenham 


E. 
18 Rev. Mr. P; ebendary of Wor'ſter Cathedral 
Erwick, Rev. Mr. of Wor'tter 
Edwards, Mr. Stephen, Surgeon, ditt 
Elliot, Colonel Robert, , ditto | | | 
Eaton, M. George, Priftol N | 
E! ton, M. Edward, Grocer, Glo'ſter 


F. 
Foley, late Re. Hon. Lord, Wiley, W le 
Foley, Rev. Mr, Red. of Holt, & Aſtley, ditty 
Fendal, John, E/%½6; Bamnton, Oxfordib. 
Fryer, Mr. Superviſer, Wor'ſter 
Fell, Mr. James, Scv0otma/ter, ditto 
Farley, Mr, George, of dittq 


. 

Gloceſter, Rjght Reverend Lord Biſbop of, 

Griclley, dir Nigel, Bart. Worceiter 

Gideon, Sir Samſon, Bart. 

Gualdo, Count Ferdinando, f Vicenza, 1taly 
Gualdo, Seignior, of Vicenza, Italy 

Glats, Rev. Mr. F. R. $ | 

Green, Rev. Dr. Rector of Bell- Broughton, , or "We . 
Graves, Morgan, E/q; Worceſter 

Graves, Mrs. of Moſeley-Hall, Hor cafeerſbirs : 
Guyle, John, £{q , Highnam, C eib. a 
Gibbes, William, ½; Down-Hatherway, dite 
Groves, Grey, Capt. of the Welch Fuzilzers 

Barbet, Rev. Mr. n Wor' ſter fe Si. 

A - Griffin, 
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xvi. SUBSCRIBERS NAMES. 


Griffin, Rev. M minor Canon of Wor'ſter Cathedral 
Griffith, Rev. Mr. Rect. of < "aro wed? Hereford, 


Giles, Rev. Mr. of Worceſter 


Greville, Charles, M. D. Gloſter - 

Green, Mr. Surgeon, Litchfield 

Green, Mr. Valentine, London 
Getliffe, Mr. of Cheadle, Staffordſhire 
Gwinnal, Mr. of Worceſter 

Grane, Mr, of ditto 

Cale, Mr, Thomas, ditto 

Grainger, Mr. Edward, Land-Surveyor, ditto 


H. 
Hereford, R“. Hon. and Rt. Rev. Lord Biſhop of 
Harley, Hon. & Rev. Mr. Preb. of Wor'tter Cathedral 


Holcombe, Rev. Mr. Prebendary of ditto 


Howe, Hon. William, EVH; Stowel, Glo. ſterſpire 
Hellier, Sir Samuel, Kut. "Woodhoules, Staffordlh. 
Hayes, Dr. Profeſſor of Mufic in the Univerſity, Oxford 
Hooper, Thomas, M. D. Worcefter 

Hay ward, Thomas, EV; 'ditro 

Hall, Richard, 2%; / Barbadoes 

Hare, Rev. Mr. of the Vache 

Harris, RO Mr. Reff. of Powick & Upton Warren 
Hart, Rev. Mr. of St, Georges's, near Briſtol 
Harriſon, Rev. Mr. Ree. of Croome & Doverdale, V. 
Hughes, Rev. Mr. minor Canon of Wor'ſter Cathedral 
Hele Rev. Mr. Maſter of the Grammar School, Bath 


Houlſton, Mr. Schoolmaſter, of Wellington, Shropſh 


Handford, Charles, £/q; Red-Mariey Dabitot, Yor, 
Hopton, Richard Cope,” Z/q ; Wobeefiegi 
Hall, Charles, M. D. of ditto 
Hancock, Mr, Engraver, ditto 
Harper, Mr. Samuel, ditt9 
Howorth, Mr. Robert, ditto 
Hill, Mr. Thomas, Mereer, ditto | 
N Hodges, 
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$UBSCRIBERS,NAMES. wü, 


Hodoes, Mr. John, | Apethecary, Worceſter 
Holdibip, Mr. Joſah, ditto N 
Hantthoud; late. Mr. Thomas, 0 
Humphries, Mr. Zacharias, ditto 

Hall, Mr. Brewer, ditto 

Hurſt, Mr. of Cheadle, Steffardfire 
Holmes, Mr. of ditto 

Hughes, Mr. of Leominſter. . 7 
Hayungs, Mr. Richard, /n. Birminghani 


I 
Jenner, Rev. Dr. Pref. of Mag. Co. Ox. & Pr. of Wor 
Jennings, Rev. Mr. Prebendary of ditto. * © 
Jones, Rev} Mr. Wm. Refor-of Pluckley, Kent, 2 B. 
jones, Rev. Mr. of Chaltont St Giles“, Bucks | 
Johnſtone, James, M. D. Kidderminſter, Wor 8 
fames, Demetrius, /i; Wor'ſter 

Johnſon, Benjamin, E/%½; ditto. 

Jeſfryes, Henry Vaughan, Surgeon, ditto 

Iſaac, Mr, Elias, Organift of Wor'ſter Cathedral 
Jackſon, Rev. Mr. of Arrow, Wardickfhire 

Jones, Nathaniel, 245 of the Temple, London 
Jones, Giles, Ee; of Bath 

Jones, Mr. Smarttoor, Of cer of Exciſe, Wolter 


James, Mr. Thomas, Atcorney, Lidney, Glo Jer ſpire 


Jones, Roynon, E/ ũQñð.: Hay-Hilt, ditto 

Jones, Wm. £4; Tyddenham, ditto 

Jones, Charles, Ei; Oakle, d7tt9 

Jackſon, Richard, 2% Mythe acar Tewkeſbury 
jeynes, Mr. Samuel, Tewkeſbury, Cle ſgerſhire 


K. | 
Knight, late Capt. of Worceſter : 
King, Rev. Mr. of Stanford, re k fire 
SY, Mr. John, Id. ret Chiapfhde, London 
Leigh, 
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Lyttelton, Hon. Thomas, i; Er. 
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Kill. SUBSCRIBERS NAMES: 


175 1997 9 n 0 1 
Leigh, R. How Lord; Stondleigh Abbey wich i 
Lyttelton, Rt. Hon. Lord, 23 y, dee wane 


Lygon, Reginald, 7 OS dreaficld, au 

Lane, Rev. Mr. of Worceſter | 
Lane, Mr, Apothecary, Alderfuate-ſtreet | 
Ludford, Rev. Mr. Taylor, Berkiwel!, Warwickſs. 
Langleys Capt. Glectfterfhire 

Lee, Mr. Tobacconiſt, Gloceſter 

Lewis, Richard, Lay-Clerk of Worceſter Cathedral 
Long, Mr. James, Worceſter. —_ 

Long, Mr. Edward, ditto _ 

Loyett, Mr. Timorh Ts Apothecary, Mo 


M. 
Mo rely, Richard, Blas 3 of Red-Marley, 6 Books 
Mence, Rev. Mr. ſenior Cardinal of St. Pauls, Lon. 
Meyſey, Charles Watkins, / ; Shakenhurſt, Mor. 
Martin, Robert, E/⁵; Worceſter 

Miles, Rev. Mr. Maſter of the College School, ditto 
Martin, Rev. Mr. Refov. of St. Helen's, "Worceſter 
Moreton, Rev. Mr. Rector of Red-Marley Dabitot 
Moulding, Jeffrey, £/q; Worceſter 

Mence, Mr. Benjamin, Lay-Clerk of, Wor'ſter Cathed 
Moule, Mr. Philip, of Hertford College, Oxford 
Millington, Mr. Langford, Surgeon, Barbadoes 
Millington, Mr, Roben, Worceſter 
Morgan, Mr. James, ditto 
Mytion, Mr. of ditto 

Morgan, Mr. John, Tnner-Tem "Y London 
Micklen, Mr. John, Uxbridge, Middleſes 
Morris, Mr. of Cheadle, 'S:afford/bire 
Moor, Mr. John, Worceſter © 
Moor, Mr. Officer of Exciſe, ditto 
" Mr. Samuel, Paſtry-Cook, ditto 


Napier; 
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N. 
Napier, Hon. William, Ei Worceſter 
Newcome; Rev. Henj. DoD. Prebeudary of Wor' ſter 
Newton, Rev, Mr. Joh, A. M. Gloceſter 
Nott, Rev. Mr. minor Camon of Worcaſter Cathedral 
Newnham, Thomas, Ei; Broadwas; Ha" terfbire 
Newport, James Wakeman, 245 FN 
Nichols, Mr. Morgan, Briſtol: 
X Naſh, Mr. Thomas, Surgean, Bromſgrove 
Naſn, Mr. James, of New- Town, near Woreuſher 


8 Oxford & Mortimer, Rr. Hot Ear me. * 
2 Oliver, James, Eg; of Worceſter 
Oliver, Mr. Proctor, and — Monat 


p. 
8 Plimouth, R“. Ton. Earl of, Hewel- Grange, North 
Povis, Rr. Hon. Earl of, Oakly Park, Hrupſbire 
Perrot, Ilon. George, i; Baron of the Exchequer - 
8 Pakingron, Sir Herbert Perrot, Bart. ee For 
2X Pakington, Lady, of Weſtwood 

- Perrot, John, E/%½; Inner 7 emple, banda 
berrot, Capt. Richard | 

Preſton, George, Col. of Royal North Britiſh Dragoons 
2 + ary, Capt. Henry, H orceſtes ſhire 

= richard, late George, Ei; Hope-End, dito 

=& Pritchett, ' Re. Mr. of chende Calle, e, 
ritchet, Rev. Mr. Knightwick 

Parker, Rev. Mr. Re&or of Haeld, Gldcefterfoire 
= Prieftly, Rev. Mr. of the Academy rn, Lanc. 
age, Richard, junior, EU;, RN 

Parſons, John, £/q ; Kemercon, Gloitetfhire 120 
valmer, John Fiſh, M. D. Worceſter 
Pyrke, Joſeph Watts, og; Little-Dean, G15 Kerb. 
Vembruge, Edmund, Hs ; Maismore, ditto I 
Powe 
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. SUBSCRIBERS; NAMES. 


Powel, John, 0%; London 
Pearks, Rev. Mr. Waotcklicr . . 
Pulton, Rev. My, Thomas e "Faton © © 
Pulton, Thomas, EA; , Bartbbry, Glotefterfirr: 
Pyrke, Mr. Robert, A#torney, Newnharn, dite 3 
Piercy, Rev. Mr. Refer of Shrawiey, Wareeſterſoir: 8 
Pixol, Rev. Mr. Thomas, of Worceſter 0 1 
Parker, Mr. Thomas, Attorney ditto ©, 
Phillips, Mr. Edmund, Attorney, Glocefter 
Pemberton, Mr. 4 Apothecary, of F arringd on, Bert 
Paul, Mr. rorne), Newent, Glo'fterſhire © 43 
Patterſon, Rev. Mr. Chapl. to the Royal V. Brit.. 
Penn, Mr. William, Chalfont St. Peter's, Bucks 
Palmer, Mr. Edward, Birmingham 9 
Parſons, Mt. John, Upton- Warren, Worcęſterſpire 
Phillips, Mr. Mercer, Bromſgrove, ditto 

Penny, Mr. Stephen, Briſtol 
Pricket, Mr. John, ditto 
Perry, Mr. Nicholas,” ditto 
Palmer, Mr. Julius, war, Worceſter 
Pemberton, Mr. Joſeph, Officer of aca ditto 
Porter, Mr. John, 0 ditto 8 
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Quarrington, Mr. Dai bun, Ser 


. 2 br N 
Rayment, Wm. M.D. of Woazzerbe ups! \Staffar dh, 4 
Rogers, Mr. James, Apothecary, Gloceſter - 
Roberts, Mr. Thomas, for. Light-pill, Glo'fer/bire 1 5 
Reed, Me. elerical Mac ine-maker at the Quadran, 1 
| Knights bridge, Hyde-Park 
Reddal, Mr. John, London . 
Ramſden, Mr. Officer of. Exciſe, Worceſter 
Redding, Mr. Giles, . ef. ditto.. _ 
Ty. Mr, „John, 7. e. St. Joha's, ditto 
n Stam 
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wisekibns NAMES. xxi, 


Stamford, Rr. 8 Earl 7 Envil Hall, Suffird: 
Stamford, Rt. Hon. Counteſs of, ditto 
andys, K“. Hon. Lord, Omberſley-Court, Vor. erb. 
Y 9 78, Mr. Fellow of New-College, Oxford 
Saadby, Rev. Dr. Maſter of Mag, College Cambridge 
X Sewart, Rev. Mr. Canon of Litchfield 
3 Stillingfleet, Rev. Mr. Fellow of Merton Col. Oxford 
Savage, Tho. Birch, Z/q, Elmley-Cattle, }azfterh. 
Steward, John, /; 8 near Kiddermin, ditio 
Savage, George, %; Sevenhampton, Glo ſtetſbire 
Steuart, Gilbert, M. D. Wolverhampton 
mich, Culling, 2%; Red Lion Square, Londan 
atton, Luke, Hf, Aten rect, ditto! 
Swift, Deane, %; Goodrich, Herefordſhire 
Slater, Rev. Mr. 97 Keynſham, Wr e 
1 SY Mes, Rev. Mi. of Briſtol . | | 
Sparrow, Rev. Mr. of Worceſter 
Smith, Rev. Mr. Precentor of the Cath. Ch. of Wor. 
2 Stephens, Rev. Mr. Sheldon Re. of Martin & Henlip 
Stevens, Mr. William, Merchant [Wor ſterſb. 
bandby, Mr. William, Book/e/ler, London 
2 — Mr. Druggiſt, ditto 
Socket, Mr. Attorney, Worceſter 
mich, Mr. George, Mercer, ditto 
4Y Skinner, Mr. of ditto 
3 Staples, Mr. Thomas, Attorney, ditto 
Sorton, Mr. Tobacconiſt, ditto | 
Stanton, Mr, . Schootmaſter of St, John' J. dito : 
„ bheward, Mr. Joſeph, of Bewdley, * or PRE 
* FSaimon, Mr. James, .Lay-Clerk of Wor'ſter Cathed, 
; banners, "1 Mr. "nn F in und Glo feerſbire. 


3 Tucker, Rev. Dr. Dean of Gloceſter 1 
Loa, Rev. Dr. Can. of Chr. Ch. Ox. & Archd. of Wo 
1 d 2 Taylor, 
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Taylor, Rev. L. L. D. Prebendary of Weſtmin 
Throgmoerton, Sir Robert, Bart. Buckland Ber. 
Talbot, Charles Henry, E/q5 Londunn 
Tally, William, %, ditto 2 Book; 
Thompſen, William, M. D. Worceſter - 


Taylor, Rev. Mr. Redl. of e I Hampton Lo- 


vet, V orceſter jpire 2 Book; 


Taylor, Rev. Mr. minor Canon of Wor'ſter Carhodr. 


Taylor, Rev. Mr. Edmund, of Worceſter 
Thomas, Rev. Mr. of Grafton- Fly ford, 1 
Turner, Rev. M. Reti.of Oonberton te Elm]. Caſt. 4. 
Turner, Rev. Mr. Thomas, Gloceſter 
Tippetts, Thomas, Vi; 'Durſley, (19 gehe, 
Tomlings, Plülip, E; Worce er 


Thorneloe, Mr. Attorney, ditto 


Taylor, late Mr, Attorney, ditto N 
Turner, Mr. William Nott, Apotbreary, ditta 
Taylor, Mr. William, ſunbolder, ditto 
Thornton, Litutenaut of the Queru's Drogopns 
Tay lor, Mr. Apotbecury, Droitwych, Wor /terſpire 
Tippets, Mr. James, Omberſley, ditto. _ 


Terret, "Ms John, Surg enn, ann, Gloflerſpir: 3 
T hurſton, Mr. John, % 1 


Tirabrel, Mr. Robert, Surgeon; Glo'ſter- 


Thompſon, Mr. Glock & Watchmater Tu Laren, 700 
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Vernon, Thomas, £/q; of aw rare} 271 
Vernon, Rev. My. Refor 'of Areley Wor'frerfoirs 


oo Bourton on the Water, Glo Berſirs 
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| Wars, 5 Hes. Lard n Dudley 12 


Worceſter, 
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CUBS CKI BERS! NAMEsS. xxl. 


2 Worceſter, Rex New. I Lord Biſhop of. * 
= Wrotteſley, Sir Richard, Bart L. L. D. & Deanof Wo 


Waugh, Rev.. John, L. L. D. late Dean of. . 
Webber, Rev. Dr. Dean of Hereford | 
Winniagton, Sir Edward, Bart. Standford-Court | 
Ward, Hon. Wm. Ejq i M. P. for the County of ii ar. 
Waiſh, John, %; M. P. for * City of Wor'ſter 
Wildon; Rev: Dr. Prebendary of Worceſter Cathedral 
Wheeler, Rev. Mr. Fellow of Magdalen Col. Oxford 
White, Rev. Mr. Minor-Canan of < St. Eauls. N 
Warren, Miſs Eliz. of London New 

Worral, — Lig; 

Wall, John; M. D. Worceſt-er 
Withers, Charles T. rubſhaw, E; of ditto. [ 
Weſton, late Edward, Eg; ditto - tt“ 
Watlon, late John, Ei; dito | 
Wyndham, Charles, Eh; of Clearwell, Glocefer fire 
Wood, John, %; of Bath | 

Weſt, James, Eg: »f Allcot. Werwick/nire 

. lot, Rev. Mr. of Worceſter 

Wormington, Rev. Mr. Adinor-Cauonof Worceſter C. 
Weſtley, Rev. Mr. John, of London 
Whittingdale, Rev. Adr. Rector of Rous-Lench 
Wood, Rev. Mr. of Hligh-Ercal, Shropſhire 
Waldron, Rev. Mr. Hartlebury, Morceſterſpirt 
Wyld, Rev. My. Charles f Bridgnorth _ 
Window, Rev. Mr. Reftor of Steverton, Cloceſterſpire 
Williams, Rev. Mr. of Proitwych, #5 ar cejter ſpire | 
Ward, Rev. Mr. of Farley, Sen 
Whittington, Rev. Mr. 

Wheeler, Mr. Thomas, dd, 77 oreeferfirg 
Wheeler, Mr. John, Surgeon, Evelham; ditto © 
Wheeler, Mr, Allen, Szrgeon, Hartlebury, dil 
Wheeler, Mr. Joſhua, Kidderminſter, dig 
Watkins, Mr. Gregory, Attorney, ditto, ditto 
Wet Mr. John, S«rgeon, at Shrewſbury Infirm. 
Wither- 
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e SUBSC eh : en 
Widisig, New/ Wat" Wolltagton ere 
Wuſdn, Nr. John WatkeriSirgho#, Rn „Der, 
White, Mr. Joſeph, Birmingham 1 
Wade, Mr. Officer "I Kaciſe, al fontd 4 * 6 
Whitehgad, Mr. Thos 75 Brit © 9 
Wilfon, Mr. Samuel, Mercer, vr th bk 
Webb, Mr. Nicholas, ſenior, ditto; .N 
Ward, Mr. Thomas, Henwicks-Hil, Worceſter 1 
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F the Wide of any Perſon, * — — favoured VM 
this Publication with his Subſcription, be not 
found in the preceding Lift, the Author begs 
that ſuch Omiſſion may not be imputed to any wil 
ful neglect, and hopes ſuch Perfon will be pleaſed 
to aſſiſt his recollection by a line, that the Bock may 
be delixer'd at the ſubſcribing; Price of Ive Shillings, 
which is ne Shilling leſs chan it will bew ſold at to 
Non-ſ lcribe Ihe u ala hopes for his 
Subſcribers? Pardon, if he has fallen into any errors 
with reſpect to "tht r Titles, Places of. abode, or 
manner of ſpelling their names, in which laſt article 
it is ſcarce poſſible for any one not to be ſometimes 
miſtaken, who has not had Ar inſtructions 
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Ee Origin, Antiquity, and Progreſs 


/ Electricity. Opinions of various 
= Authors on Air. 


AX3TTEMPTS to render Electricity 
EA K intelligible and plain have been to 
* often made, and with ſo little {uc- 
ceſs, that the Expectation of the 
Public is almoſt at an end; and till fome 
ore effectual method be purſued than what 
Wis been hitherto practis'd, ſo long tha 
onderful Appearance of Nature will remain 
Pexplicable. Therefore, that one fo unac- 

ompliſh'd and unlearned as 1 muſt own 


Bp y{clf to be, ſhou'd preſume to explain it, 


WA) x 
"It q 
% : : " * 
- ws © ” FE 
* ; 


ill doubtleſs be thought a vain and daring” | 
fort, by MANY, Who may be inclined tg" 


Wink that little more can be produced from 
n illiterate Labours, than from Aſop's 
eming Mountain, which brought forth only 
Mouſe. 


2. This was ſo natural and obvious, that I 


uld not help foreſeeing it my ſelf in the 


\ ongeſt Light; The method therefore 


B Which 
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— ate. BE; Ge, * mie. 
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method of proceeding, together with my ow 


of the Origin, Antiquity, and Progr, 


Whole here in one regular View. 
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(2) Parr 1M 


which appeard to me the moſt eligible 7 
unexceptionable, in order to guard againſt {:-) 
an ill-favour'd Reflection, was, to col e 
the Opinions and Experiments of ſome «/ 5 2 
the moſt celebrated and authentic Writers | 
this ambiguous Subject, particularly of S:- | PC 
Newton, Mr. Haukſbee, and Dr. ee 1 
to lay their obſervations together; to cv 
pare them diligently * and candidly ; and 
make uſe of whatever I found proper for- 
fixed purpole of inveſtigating the Truth. 

. By ſuch a careful, and, think, ratio 


* 
— — RE, = 


Experiments and Obtervations, I was enccu 
rag d to hope that ſome farther Light mig 
be reflected on this important Subject 95 F< 
ever was before. | 
4. But in order to elucidate, and rende 
more inſtructive and entertaining to the Reade 2 
I muſt beg leave to prefix a brief accovll 


It. 

. This I in ſome meaſure antic] . D 
former Publication; but as | 41 1 
Things to add to the Obſervations 1 * ; 
made, I now take the Liberty to place 1 


6. The Term Electricity in great meaſuſ . 
explains it ſelf, being deriv'd from Elecir:@.. 
which is the Greek Name for Amber. 

7. The Ancients, ſome thouſand Years 29! 


were not unacquaiated with that Prope't) ty! =. 
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Amber of attracting light Bodies after 

Frubbing it; for which Reaſon all other Things 

Whit were afterwards found to be endu'd 

Sith the like Qualities of Attraction, Gc. were 

ald Electrics, and all others, Non, electrics. 

8. The Reaton why Electricity made ſuch 

Now Advances in the experimental Way, for 
o many hundred Years, was, from its not 
peing known that it eſcap'd thro other Bodies 
Into the Earth; and more particularly from 
Pot knowing that all ſuch Bodies, which | 
Fre now call'd Electrics per fe, were the only | 
Bodies which could prevent ſuch Eſcape. 
9. Of Bodies which are endu'd with this 
Wuality, Glaſs is found to be one of the 

rcateſt of all, even much to excced that of 

PF. nbc itſelf. 

io. The very firſt Man that we hear of, 

ho was fo happy as to make any conſide- 


wy Yue — IT Te 


ble Improvement in Electricity, is Mr, 
FF -14/oce, Fellow of the Royal Society, near 
e latter end of the laſt Century; he diſco- 


gerd many of the Experiments, that are now 
FEchibited, with a glaſs Tube; he alto invented a 
FÞ<thod to turn glaſs Globes and Cylinders on 
cir Axes, and nearly of the ſame Conftruc- 
on with thoſe that are now made uſe of, 
me in the common Way, others he 
aauſted of their Air, and then whicl'd them 
= their Axes, and exhibited the appearance 
ice in various forms, and in ſome, in very 
plenty. | 


B 2 11. 


# 

f 

: 
: 
x 
l 
. 


(4) Parr i. 


11. The next conſiderable Improver c 2 
Electricity was Mr. Stephen Gray, of | 
Charter-houſe, who f. ** [4 {mall part of hi; 2 

2 | 


Time in making ſuch kind of enn, 
ſtill improving on Mr. Haukſbee's glaſs Tube, 


but tho' we never heard that he made PR 
of the revolving Globe or Cylinder, as 


Haukſbee did, yet he carry'd his Reſearch: 
much farther than he, and from the great nu: 
ber of Experiments made by him, he may tr: vl 
be ſaid to have ſet on foot all the Diſcover ::; 
that have been ſince made on that curiv, 
Subject. 

12. Dr. Deęſaguliers in the 1ſt Vol. of 
Courſe of experimental Philoſophy, p. 4: 
tells us, that Mr. Gray had made a great 
variety of electrical Experiments than 


the Philoſophers of this and the laſt Age 1 


It was he who diſcover'd that Glaſs, Am 


Reſin, Wax, Silk, Hair, and all other ele&:2 
Bodies, did not convey the electric Matter 
other Bodies, nor ſuffer it to eſcape 


them like Metals, Water, Animals, and om 


others, and conſequently if he ſupported t 


latter with the former, he might convey it 1 


diſtant parts; this diſcovery was productiu 0 


— 


* Notwithſtanding this is true, and tho 


+" 2 


World is greatly indebted to him for ſuch in: 5 | 


fatigable Pains and Induſtry; yet it muſt be c 
ther it is much more indebted to Mr. He. "mw 
for pointing out the means, 
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another, viz. that ſuch propagation of it to 
diſtant Bodies ſeem'd in{tantaneous, he himſelf 
having experienc'd it to be ſenſibly fo, to the 
diſtance of 800 feet. 

13. It was he who diſcover'd it to eſcape 
into the Earth, and having likewiſe diſcover d, 
that what are firice call'd electrics per /e would 
prevent ſuch eſcape, his method was to 

ſuſpend a Perion horizontally on two hair 

or ,t Lines, then rubbing his glaſs Tube, 
and holding it near his Feet, his Face or 
Hands were inſtantly capable of attracting and 
*Frepelling light Bodies. 

14. He afterwards diſcover'd that more 

commodious method of electriſing a Perſon, 

viz. By ſetting him on a Cake of Reſin, 
Glass, or any other electrical Subſtance, and 
lat it was equally the ſame as ſupporting him 
vith hair or filk Lines. 
W is. A greater Improvement yet, was the 
Fatroducing of the glaſs Globe, Cylinder, and 
pberoid whirling on their Axes, inſtead of 
Fubbing the glaſs Tube, the Power being by 
hat means increas'd to a very high Degree. 


15 16. Thus having brought it to ſuch Perfec- 
on, a great Number of various Experiments 
ere every where made, particularly after it 


sdiſcover'd ſo plainly to be Fire, as to kindle 

ep many particular Bodics into an actual 

ame. | 

. But the greateſt Improvement of all, 
4 id what conducted to the finiſhing Stroke, 

* 3 3 | | | Was 


| 
. 


Phyſics at Leyden, has wrote a Letter 


many learned Men were employ'd abo % 


(6) PART 


was the accidental and ſurpriſing Sho 
diſcover'd to Profeſſor M. de Auf hen, 
of Leyden: An Account of which 3 2 1 
communicated in a Letter from Paris, a 4 . 
was as follows: Y 
18. March 25th 1746. M. de My e 


broek, a famous Profeſſor of experime 


: LY - 8 


M. de Reaumur, of the Royal Academy 
Sciences, containing an Account of a y«;; 
fingular Experiment, which has led him ol 3 
ſeveral Diſcoveries concerning Electricity. 3 


The EXPERIMENT. 


19. Having ſuſpended an iron Cannon 
horizontally, upon filken Cords, with one c 
near the electrical Globe, he faſtened to M- 


— — 
_ * 


other end a latten Wire, which defccn'-i MI | 
into a, Bottle half full of Water; that bold: . 
up the Bottle with one Hand, while 1 
Cannon was electriſing, he put forth a Fin MD. 


of his other Hand towards the Piece, "i 
order, as uſual, to draw oft a Spark, but K. 
ſtruck ſuch a violent blow, that he tho 
his Life was at an end; and adds, ti: 
eſteeming himſelf very happy in eſcapi vo f 
he had no mind to repeat the Experim-! n 1 [ 
and that the Commotion he felt was 1::.c 
Clap of Thunder. A 
20. As this Letter came at a Time whe 4 


Electricity, the Abbe Nollet and M. 9 
- Monnie/' | 2 


* 


(7) 
= /,»:1crs, of the ſame Academy, zealous to 
ch into fo extraordinary a Phænomenon, 
Wichtcd themſelves of Fear, made the ſame 
Wi: cpcriment as M. de Muſchenbroek had 
one, and, in like manner, found the Com- 
motion very tert ible. 
London Evening Poſt, April the iſt, 1746. 
21. This ſudden and wondertul Diſcover 
&::1:zed the whole European World a confj- 
er ble time; for before this, very little, if an 
oer or Force was perceiv'd in Electricity or 
Nee ſuſpected; fo that now it appear'd fo 
e to exceed the Power of what was found 
before, as to bear ſcarcely any Manner of 
F:ovortionz for inſtead of being ſtrong enough 
} >: {e!t to puſh againſt the Finger (which, 
Pore this, was counted a great Matter) it 
ow found much more capable of moving 
Mountain, and, from the great Number of 


Places, the Progreſs of its clearer and clearer 
WD i(covery was, from that Time, exceedingly 
pid. Having myſelf clearly diſco- 
reed, by a repeated Courſe of Experiments, 

D Air is a principal Agent in producing 
of wonderful electrical effects, which have 
tc years fo juſtly engag'd the attention of 
curious, it naturally conducted me, who 
ac devoted a conſiderable portion of my time 

dhoſe Studies, ( particularly ſince Profeſſor 
, benbroeꝶ diſcover'd the above-mentioned 
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periments which were ſoon made in all 


oF ondertul force of the electrical fluid) to en- 
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( 8 ) Parr |, 
quire more particularly into the nature, pro- 
perties, and conſtituent ' parts of the Atmy- 
ſphere, or common Air; and as Chambers n 
his Dictionary gives us the Sentiments of i':: 
moſt approv'd Writers on that Subject, 1 
P55 to him, who informs us, 
| | That Air in Phyſics, is a thin fluid, 
| 6 3 compreſſible and dilatable Body, 
| * ſurrounding the terraqueous Globe to 2 
* conſiderable height.” 

23. Air was conſider'd by ſome of e 
* Ancients, as an Element, but then by 
Element they underitood a different thin, IS 


. php what we do“ wy 

Tis certain that Air taken in the h WT * 
c . ſenſe is far from the ſimplicity of is WR « 
elementary fubſtance ; tho', there may 
« ſomething in it which bids fair for the apf 
* lation. Hence Air may be Aſtingnitt mW © 


* into vulgar or heterogeneous, and prope: = . 
« elementary.” = 


| 25. Vulgar or heterogeneous Air is a coa- Wa © 
| * lition of corpuſcles of various kinds, which JR © 
| f together conſtitute one fluid maſs, Whertin _ 
| * we live and move, and which we are cont: £ 


* nually receiving and expelling by reſpiration ; WF - 
| the whole aſſemblage of this makes what we Wm « 
| call the Atmoſphere. wy 

"Ia 26. The ſubſtances whereof Air conte, 

; may be reduc'd to two kinds, viz. Firlt, tis 

| Matter of light or fire: Secondly, 0 

| a numberleſs particles, which in form either 
f 


(9) 


of vapours or dry exhalations, are rais d from 
the earth, water, minerals, vegetables, ani- 
mals, Ce. either by the ſolar, ſubterraneous, 
or culinary Fire- | 

27. Elementary Air properly fo called, is 
à certain ſubtle homogeneous elaſtic matter, 
the baſis or fandamental ingredient of the 
atmoſpherical Air, and that which gives it 
its denomination. 

28. © The peculiar nature of this pure - 


I therial Matter we know but little of; what 
EF Authers have advanced concerning it being 
chiefly conjectural. We have no way of ex- 
3 amining it apart, or ſeparating it from the 
other heterogeneous Matters it is mixed with, 


and conſequently no way of aſcertaining with. 


£4 cvidence what belongs to it abſtractedly from 
che reſt,” 


29 Dr. Hook and ſome others will have 


do be no other than the ther itſelf, or 
ES that fine, fluid, active Matter, diffus'd thro 
de whole expanſe of the celeſtial regions; 
which coincides with Sir Iſaac Newton's 
$ >ubtile Medium or Spirit.” 


39. © In this view it is ſuppoſed 4 Body, /4 


$ 712715, ingenerable, incorruptible, immuta- 
ble, preſent in all places and in all bodies. 


31. J alſo conſulted the learned Biſhop 


eres Siris, Where he appears to have taken 
Feat pains in examining the nature and pro- 


ties of the Atmoſphere, and adopted many 


ae opinions of the ancients on the ſame, + 


C 32. 
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32. At Section 147, he tells us that, %% 
Air or Adtoſphite. that ſurrounds our earth 
contains a mixture of all the active volatil ; _ 
parts of the whole habitable world; tha: i; 
of all vegetables, minerals, and anima 
Whatever perſpires, corrupts, or exhales, un.] 
E the Air, GS. . 
33. The perpetual oſcillations of . 
elaſtic and reſtleſs element operate withuY 


22 


* 


cealing on all things that have life, Weta 
animal or vegetable, keeping their f] 
veſſels, and fluids in a motion always chang. 
ing, as heat, cold, moiſture, dryneſs, an . 


other cauſes, alter the elaſticity of the A 
which accounts, it muſt be own'd, for m:yÞ* 
effects. But there are many more MA 


muſt be deriv'd from other principles or qu 
lities in the air. Thus iron and copper 
corroded and gather ruſt in the air, and a- 
dies of all forts are diſſolvd or corrupt: 
which ſheweth an acid to abound and diffus 8 
itſelf throughout the air.” Sect. 138. * þ 
34. By this fame air, Fire is kindled, 
lamp of life preſery'd, reſpiration, digeſtion (y' 
nutrition, the Pulſe of the Heart, and motif 
of all the Muſcles ſeem to be perform 
Air therefore is a general agent, not 
exerting its own, but calling forth the 
lities or powers of all other bodies, by Þ F 
diviſion, comminution, and agitation of ß 
particles, cauſing them to fly off, and bel on . 1 
volatile and active. 139. 
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35. „Nothing ferments, vegetates, or pu- 


| trefies without air, which operates with all 


the virtues of the bodies included in it, that 
is, of all nature; there being no drug, ſalu- 
tary or poiſonous, whoſe virtues are not 
breathed into the air. The Air therefore is 
an actiye maſs of numberleſs different prin- 
ciples, the general ſource of corruption and 
generation; on ane hand dividing, abrading, 
and carrying off the particles of bodies, that 
is, corrupting, or diſſolving them; on the 
other, producing new. ones into being, de- 
ſtroying and beſtowing forms without inter- 
miſſion. 140. | 
26. © The ſeeds of things ſeem to lye latent 
in the air, ready to appear and produce their 


b kind, whenever they light on a proper ma- 


trix. The extremely ſmall ſceds of fern, 
moſſes, muſhrooms, and ſome other Plants, 
are concealed, and wafted about in the Air, 
every part whereof ſeems replete with ſeeds 
of one kind or other. The whole atmoſphere 
ſeems alive, There is every where acid t6 
corrode, and ſeed to engender. Iron will 
raft, and mould will. grow in all places. Vir- 
gin - earth becomes fertile; crops of new 
plants ever and anon ſhew themſelves ; all 
which demonſtrates the Air to be a common 
ſeminary and receptacle of all vivifying prin- 
ciples. 141. ; 


17. * That there is ſome latent 9 


* pirit diſpers d throughout the air, cor 


C 2 expe- 


f 12. 
4 e ſheweth ; inaſmuch as it is te I 
©« ceflary both to vegetables and animals, wh. 

: 


* therterreſtrial oraquatic, neither Beaſts, Ines 
Birds, nor Fiſhes, being able to ſubſiſt v 
out air. Nor doth all Air fuffice, there bc. . 
* ſome quality or ingredient, of which, When 
air is deprived, it becometh unfit to main: 
'© either Life or Flame. And this, even tho' the , 2 
air ſhould retain its elafticity; which by t! 
bye, is an argument that Air doth not aa 7 
only as an antagoniſt to the intercoſtal m. 1 ; 
cles, It hath both that and many other vis, 
It gives and preſerves a proper tone to the 
veſſels : This elaſtic fluid promotes all ſecre-| 
tions: Its ofcillations keep every part in! 
mation: It peryades and actuates the whe} 
animal ſyſtem, producing great variety of ci. 
fects, and even oppolite at different Parts 
cooling and heating at the fame time, di- 
tending and contracting, coagulating and 
reſolving, giving and taking, ſuſtaining L, 
and impairing it, preſſing without and . 
panding within, abrading ſome parts, at i 
lame time infinuating and ſupplying oth-rs, al” 
producing various vibrations in the Fibres, 
and ferments in the Fluids; all which mi 
needs enſue from ſuch a ſubtile, active, . 1 1 
terogeneous and elaſtic fluid. 143. 2 
38. But there is, as we have obſer» «| 
ſome one quality or ingredient in the air, u 
| * which Life more immediately and prin-'| 
E pally depends. What that is, cho Men 28 
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5 not agreed, vet it is agreed, it muſt be the 
« fame thing that ſupports the vital and the 
common flame, it being found, that when 
air, by often breathing in it, is become un- 
dt for the one, it will no longer ſerve for the 
other, Cc. Sc 144. 

39. N. B. This and much more to the 
ame effect is contain'd in the Biſhop's Siris, 
r eſſay on the virtues of Tar-water. 

40. When I had perus'd the above account, 
Foncerning ſuch remarkable properties of the 
Wtmoſphere, it appear'd, eſpecially at firſt, 
Nuite incredible; particularly where he endea- 
ours to ſhew, that the Air by virtue of æthe- 
n Fire contain'd therein, includes the ſper- 
natic forms of all n»tural things: The 


ſeeds of things ſeem to lye latent in the air, 
ready to appear and produce their kind: 
chat every part of the air ſeems replete with 
% (eds of one kind or other: that the 
e Flement of ætherial Fire or Light ſeems to 
«JF comprehend in a mix'd ſtate, the Seeds, the 
natural Cauſes and Forms of all ſublunary 
Jl things, and the like. 

„. Not being accuſtom'd to ſuch kind of 
ii W<2foning, it appear'd fo extravagant, that J 


„ght to have paſſed over that part without 
er notice. 

ech 2 But when I conſulted the renown'd Bo- 

on 4202 on the ſame Subject, I was ſoon made 
FD! of my miſtake; for he not only con- 

n what I thought fo improbable in genera?, 

Mm but 
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but plainly demonſtrates that the air is capal e 3 


of containing things of the moſt ponders: 
nature. I ſhall therefore tranſcribe his o 
words, who, when reaſoning: with his Pupil: 
concerning air, thus expreſſes himſelf. 

* Foffils, I am certain, are likewi\ 


© diſcover'd in the air. Foſſils, ſay you in the 


* air ! 'twere as reaſonable to ſuppoſe Calle 
there. But pleaſe to hear only what I h. 
to offer upon this head, and then you your- 
© ſelves be judges. 


Do not then all foſſil ſalts whatev:, © 


8 tho ever ſo fix d, if they are diflolv'd in w. 
« ter (efpecially in that which you attract 0 
0 air) and are afterwards digeſted for a 

« time in a putrifying heat, and are then dil. 
« tilled with a great degree of Fire, and hs 
their fix d Rehduum calcin'd with a fing 


© open one, and then diffoly'd in the air: Dil 
not, I ſay, all foffil ſalts whatever, manage 


6 after this manner, at length fly off into thy 


© air? This is a Truth which a great 
« miſt communicated to the World in 
© than an Hundred Years ago. Not to 111-4 
tion the ' diſtillation of theſe Salts, 


Sands, Bole, Brick-duſt, Potters, and Tobe 


— 


e „* _ + *z Y , e 
—— + % ——— IE \uP 4 
% 4 8 Fi * : - 
" 8 2 


- 


* co-pipe Clay, performed with the inten! 1 


Heat]! Do not the Chymiſts every Vea 


vert, by this method, many thouſand po nd 1 
weight of ſuch Salts, into acid vous? 
t Fun. which they call Spirits? And do 


- 


* * 
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not every ſuch chymical Operation ini 
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JM: the air? And does not this Air deſtroy the 
= - Bodies that are expos'd to it? The 4 gle 
and fimple mixture of Oil of Vitriol, oil 151 
Allum, oil of Sulphur by the Bell, with 
VNitre, Sea-ſalt, or Salt-gem, converts in an 
8 inſtant thoſe very fix d Salts into Fumes, ſo 
volatile, that they can hardly be confin'd ; 
S with which the Air is in a ſhort Time fo 
ſtrongly impregnated, as to carry thoſe Salts 
to great diſtances all around. But infinite 
are the methods by which the fame Thing 
is affected.” And farther on. — In the 
laſt place, Metals themſelves have been ſo far 
changed, that they likewiſe, under the form 
of a volatile Fume, have been ſcattered up 
and down in the air. This is univerſally 
known to be true of Mercury, which when 
1witated only by a Fire of 600 Degrees, flies 
off, and becomes inviſible. And if the Air 
unpregnated with it, ſurrounds, and is ap- 
1X plied to a human Body, how wonderfully 
does it penetrate it, and how quickly does 
i throw it into a Salvation! But beſides, 
OP while it thus flies off, it carries up and bears 
away with it ſome part of certain Metals; as 
appears from the diſtillation of Lead and 
Tin with Mercury. Nay, Lead, Tin, Iron 
nd Copper, if they are diſpos'd in a very 
u firong Heat, at length diſappear, by means 
dg che Volatility they acquire there, and thus 
e ter are difipated likewife into the air. A 
1 WR great part of imperfect Metals is carried off 
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(16) PART I 


too by Lead in the Teſt. But when Coba Y 
1 and the like tapacious Sulphur: = 
are intimately united with Gold and blver 
Ore, the particles of the Ore being by tin 3 
means render'd volatile, when they come 9 q 
the Fire, they carry away theſe noble Met. 1 
to that degree, that to the great damage of | 
the Owner, a good part of them both is of, 2 
which by a gentle calcination, and the ad- 1 g 
dition of ſome fixing Powders, might b 
entirely preſerv d. Hence, therefore, it ap. 
« pears, what an abundance of Gold 
Silver may be raiſed up into the air. 
thing, indeed, ſeems a greater Paradox, thi 
volatile Gold, and yet we are certain from 
* undeniable chymical Experiments, that i'%R 
you take common ſublimate of Mercur;, 8 
and rub it well with Gold reduc'd to PG 
der, and then diſtill it in a Retort with rc. 
* gulus of Antimony, the very Body of tf 
þ 


23 A 


«a 


=. & -. Q... a 


Gold will aſcend in form of a red Oil, au! 
become perfectly volatile. By Sulphur lie 
« wiſe, calcin'd Vitriol, and Sal-ammom ee 
* mix'd and apply'd according to Art, alot 
all Metals may be render'd volatile in tj 
Fire. No N then, that in clear . 
© ther, there very often appears about Min 
* ſudden Fumes, which extinguiſh the L 
of a Torch. See Boyles Works. vol. 10 
p. 52. Since even the moſt denſe Bodies 
in the form of a Fume, be fo carried u 
into the air, as that it can hardly be date 
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min'd what Bodies they were. But there 1s 
another Cauſe which is frequently concerned 
in this Affair, arid which likewiſe impreg- 
nates the Air with theſe metallic parts, and 
mat is the Air it ſelf abounding with Salts 
and Sulphurs. For as I have already ſhewn 
above that the whole Air 1s full of Salts 
and Sulphurs, and as it appears from what 
have now deliver'd, that thoſe Salts and 
Sulphurs can carry aloft even Metals them- 
ſclves when they are diſſolv'd, it is caſy to 
apprehend, that the Air it ſelf can by this 
means effect that the parts of Metals may 
be ſuſpended and float about in it. 

45. Before we leave the examination of 
the various Bodies, that are contained in the 
Air, and of the different Powers which pre- 
vail in it, we muſt yet take under confide- 
ration one quality of it, which is very ſalu- 
tary and neceſſary to the Life of Animals 
and Vegetables; @ quality Which has not yet 
been accounted for from any other property 
of the Air; but by a diligent inquiry, how=- 
ever, may poſſibly, hercafter, be come at the 
Knowledge of. Whether, now, this latent 
virtue of the Air is actually drawn out of it 
by Animals and Vegetables, and hence is in 


a ſhort Time exhauſted and conſumed ; and 


whether, when it does thus fail, the Ani- 
mal dies, no body is, I think at preſent, able 


do determine. This however is certain, that 


if a ſmall Bird is put into a large Receiver 
9 * tull 
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full of. common Keen * and, the weve 

«is, then very cloſely, topp'd, the Bird will | 
grow ſick and vomit within à quarter of 
© hour, and die in the ſpace of half an hr 
after. Boyle on the Air. p. ISA. A Fri; 
kept in Ware, in a veſſel well cloſed, wi. 
cut renewing 1 the Air, dies in a ſhop 

time. Fiſh likewiſe die in ponds, that 
every where frozen over, and quickly pe \| þ- 
in Water, out of which the Air is exhauli.., 
Hiſt. de] Acad. Roy. des: Scion. 1699. 2 
3 46. and Mem: 224. ——— Flame, M F 
5, a red hot coal, quickly go out in air, et at ! | 1 
« cloſe pent in. The little Eggs of any Inn 
* whatever, being accurately ſtopt up in g | : 
veſſelz, do not produce their young, th 
aſſiſted by a kindly warmth. The Scec 
Plants likewiſe duly moiſtened, and {o al x 

in the beſt Earth in cloſe Glaſſes, do not gg 8 
* or give any ſigns of active Life, tho exc 1 
by a due degree of heat. On the other hi. 0 4 
the upper ſurface of Blood, that is exp ' Y 
* the Air, is of- a bright ſcarlet colour, WI 
in every other part," Whete*the air don't com: ; 
* atit, it grows as black ad the juices of a Cut- 
* tle-fiſh: And yet, as foon as ever this bi BY 
part is laid open to the air, the black co 
is immediately chang'd again into a ſcaric! 
All theſe experiments then make it app*2| e 
* that there is in the air a certain hidden 
* tue, which cannot be accounted for from! the 


Properties, of the air, Which have bee: 
0 * 
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19 therto diſcover. Sendbvogiu maintain'd it 
& openly, that there lies hid in the air, the 
= occult 'Food of Life; and other Chymiſts 
X have- aſſerted the ſume: But what that is, 
or how it acts, or what is the proper effect. 
'Y 


of it, is a matter ſtill in the dark. Happy the 
Perſon that ſhall happen to diſcover it. Let 
this hint ſuffice for Perſons that are ignorant 
of it, Is it not the elaſtic Part of the Air 
alone? [27 

46. © hs: my own n part, I confeſs; I cannot 
apprehend, that either the natural Philoſo- 
I pbers, or Phyſicians, have yet difcover'd the 
. FF phyſical cauſe of this wonderful quality of 
ar. I have ſeen indeed a great many conjec- 
FF tures upon it; but they have almoſt all fallen 
| Rot themſelves.” Dalloo's Tranſlation of Bo- 
aave s Fhecor. of the Art of Chym. p. 292. 
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N Philo ofophy. And, the Author, | 
7 Principles, Ts . ; 


Payty TER having conſulted tho: re 1 
* ſpectable Authors, mentioned int 
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hroughly and ſtrictiy ein the 
electrical Fluid. by means of the" moſt e 
een Experiments, that I could either 
with or invent, and varied and changed th: 
into many different forms, I diligently can 
pared the electrical. fluid with the deſcriptiu 
142 had been giyen of air; and confiderin; d 
ole with the utmoſt attention and acc 
1 was convinced of che truth of many t!: 
which they had advanced; ſince it was no 111 
ths I my{clf faw verified at the elefgica! Tr 1 . 
Wor \ | 
48. When a Wiitet undertakes to c 
nh ſettle any important point, which he 
Wag doubtful, his Firſt Principles ſho: '« 
rational, and, his Method perſpicuous: In . 
to which, I hall lay down my firſt and 
a menu 
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| x eas THER in ſu PT Et as to {rye 
I K. EE ry of *the! Air; 
1 ich oty- Mall 1 8 1s by à kind 


of Practice, 2, e. Experiments: ARE this I 
all endeavour to effecł with ſuch tlearneſs and 


4 plainneſs, that thoſe Heads, or firſt Principles 
Py ſupply the place of a Criterion, or Touch- 
done, whereby to prove the validity of my Con- 
ufions; and if 2 be thought unſatis factory, 
or ioſufficient, b 7 any of my * let thein 
Ade tried by Sir [ſaac's xc Rules of, * 
ning, which are as follow: © | 

49. Rule I. Ve are to ndmit ub more 
; Car, es of natural things than ſuch « as: are 
ol both true and Juffic cient to ee their 
8 2ppearances. 

“To this purpoſe ths: Phitoſophen 951 * 
Nature does nothing in vain,” and more is in 
8 Yall, when leſs will ſervre. 1/744 


00 | Rule II. Therefore, 40 the fame n nNatu- 
4 effetts, we muſt, as far as Palle ible, 
es the ame e bene 

oo Rule III. The qualities of boilieey e 
aanit neilber mtenſon nor temiſfion of 
agrees, and which are found id belong 
„ all bodies within: the reach of cur. Ex- 
periments, are to be eftetr the beef 


e US all "bodies 4 "mbagfouer.” 1s 


_ oe Rule 


a Wi 4 


* Pax 


Rule IV. In experimental ho 4 


we are lo luol upon Propofirions, 
ly. general Indudlian from Phnomen, 
ar accurately or very nearly true, bn. 
with/tanding anyeontrary hypotheſes "th. 
may be imagined,” till ſuch lime as other 
Phenomena occur, by. which they. may 
either Be made mars accurate, or £/ /e 
lieble- 2 e | e Book 

* 202 | mY 


| A 8 At | 2G - %, 4. B% : 
To, dec Nudes I have ſubje bind choſe Hers 
or Syſtem of my Firſt Privciplas; that boch! may 
be che. Ore, .calily referr dito. 
S EOCT IO N Fo. 


** IRST, That in the Were the 
5 AlLl-Wisg and OQuxirorzEde 
CREATOR of all things form 
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0 , « Ada; * 


ed an uni ver r/al etherial Fluid. or. primo! 1 


Air, "endued With the wutmaſ purity, fil. 
11015 and rarit ity"; F ; and i 5 He, a perfect 
ſubiile elaftic Hluid. 


368. Kr \ 


Secondly; \ That the BY U DOD is 

replete with it; for otherwiſe a Fluid j 

Pena W — elaſtic would be per- 
_ fetually 


BY 7 * 


{1 
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AQ N EFT VI 9107 
Lu iy)  exparntding;"\cill ah arts were 
Tally full and then\neither the whole 
us parti could remain enilileil tvith 
1 hot Her facts elaftreity, which was At „, ft 
= 7 oe 4%, aud at prejent. Pans: N 


Thi dly, 726 at this 2 ther a Pere * 
4 Ani ſid not only in all open ſpaces, tut 
be minute} vacuities of the nioſt cam 
ac! Bodies by reaſon of its being compoſe A 
. 4/mo/t - infinitely | frner Particles than 
% of groſs Mater, which renders it 
halle of permeatii'g the malleſt Pores 
2 AE hs the PRONE and n ef 


* Yu ſtances. . WS? [7 


Fourthly, Shut the E arth. is W 
% 4 Property of tran {piration or of. # 
= eathihg” forth” the mo} volatile par 70 
0 a confiderable height from its 
ace; iboſe Effiuvia. became Phended, ? 
or poraled, and moſt intimately mixed 
1 4 Particles." f the univerſal pure 
ber on primary ir, and by: ar 
ene ee 4 fecondary- ar Bore. 


Tue Atmosphere. 


aerial Fluid, and the only one bat 


(-ill now) be proved to exiſt. 
Fiſthly, That from the elaſticity of 1; 
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PAR . 


** 


Particles ariſeib am Intumeſcence, ae. 
ing or expanding Property and con)! 111 
endeavour of extending their Linie 
greater dimenſions : Hence they, 1 
conſequently all Maſſes compejed of cc 
elaftic Particles, mutually repel. 


Sixthly aud Laftly 5 That this WIC 


Air, altho' inoifible, is nevertheleſs '1 1; 
and real Fire in the ftricteſt Senſe 1! th 


tey was entirely of this Opinion with reg 
common Air, the following Quotation v::- ©:- 
tracted from his 8775, * 


4 


and heterogeneous Particles contain'd there 
Siris, Sect. 3 $0, ＋ 


compoſe a Medium, whoſe elaſticity is le. 


51. To ſhew that the learned Biſhop 5--/» 


52. In common Air, he ſays, we 11 
conceive two parts, the one more groſs 11:0! 
is raiſed and carried off from the Bodies d 
this terraqueous Maſs: The other a fine ſub- 
tile Spirit, by means whereof, the former Wy: 
render'd volatile and claſtic. Together thy 


than that of pure Ether, Fire, or Spirit, | 
proportion to the quantity of Salts, VSH 


* 
90 
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3. I is manifeſt therefore, that comin&A 
Air, is no diſtinct element; but a Maſs, or 
mixture of things, the moſt heterogeneous, 
and even oppoſite to each other, which be- 
come Air, by acquiring an elaſticity and vo- 
latility from the attraction of fome active, 
ſubtile ſubſtance; whether it be call'd Fire, 
= /{ther, Light, or the vital Spirit of the World; 
n like manner as the particles of Antimonys 

of themſelves not volatile, are carried off h 
ſublimation, and render'd volatile, by eoher- 
ing with the particles of Sal-ammoniac. But 
action and reaction being equal, the ſpring 
of this etherial ſpirit is diminiſhed, by being 
imparted. Its velocity and ſubtilty, are alſo 
lets from its being mixed with groſſer parti- 
cles. Hence Sound mioves {lower than Light, 
as mud than water“. Sect. 147. 
Hence allo ether is properly no more than puts 
, and common air a leis pure zther ; conſe- 

3 cently they repel each other. Ay A: 
W <4. That fuch a number of Articles ſhould 
e bed on as Firſt Principles, whereon-to eſta- 
Pliſn the Theory of a Syſtem of Philoſophy, 1 


<Aa—— 


* It is not my Intention to infinuate, that what 


* 


8 


contained in theſe Quotations, is any real Proof 
e Aſſertions; but to ſhew, that what I have 


ee advanced, is no wild Thought of my own, 
= what is agreeable to Experiment, and what has 
waintained by Authors of high Rank in the 
Wcpublic of Letters, long before ſuch a ſubtile 
Agent was diſcovered, 
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is evident from many of the Writings of the 
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muſt own, is ſomething unprecedented : 1M 
as Facts are ſo ſtubborn as to yield to no Re. 
ſoning, tho ever ſo plauſible, the followiny 
indubitable ones are exhibited, to evince tha 
ſuch an univerſal primary Air or Æther, ng 
only exitts in groſs Bodies, but is alſo clear 
verified to the Senſes : Univerſal I fay, tin 
it manifeſtly appears to be fo, as far as hum 
art and induſtry can purſue it; i.e. as far 4 
the Clouds, and muſt therefore be allow'd. Slo 
Sir Tfaac's third Rule of Reaſoning. Fir 

55. That the exiſtence of ſuch an univerial Bi 
primary Air or Æther was long ago Perce d 


ancient Philoſophers; and the ſame doctrine 
has been adopted and cultivated from time to 
time by many eminent moderns, and particu. 
larly by ſome of our own Countrymen, as the 
great Lord Bacon, the indefatigable Mr. Bo 
the learned Prelate Dr. Berkeley, Biſhop 
Cloyne, and eipecially the great Sir Lade 
Newton. 

56. But before I produce the Experiment: 
that prove it to exiſt in the pores of gro(s bo- 
dies, as Sir Iſaac had aſſerted, I ſhall endeavon: 
to obviate an objection or two that may p-!''- 
bly be made to ſome particular Articles ct wy 
Theory, that they may appear to others |} 10 che 
ſame rational and convincing Light in Which 
they do to my ſelf. As 

57 I. What reaſonable pretence Gere can 
be for ſuppoſing two diſtinct Airs, 
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H. What Properties the electrical Ather 
as in common with Air. 
1. What Properties it has in common with 
Whe Ether or pure Air, ww. ſuch Properties 
f it, as are aſcribed to it by Sir Iſaac New?9, 
Ind the learned Prelate before mentioned. 
58. Firff, That the opinion of two kinds 
f Air, diſtinct from each other, is not a mere 
; ovelty : This appears from Chamberss Ency- 
lopœdia, as well as from the before-mention'd 
Piris: And herein Biſhop Berke/vy ſeems not 
nly to favour ſuch an Opinion himſelf ; but 
Pforms us, that ther by the ancient Phi- 
bpſophers was uſed to ſignify promiſcuouſly, 
& ſometimes Fire and ſometimes Air. For they 
diſtinguiſh'd two forts of Air. Plato in the 
W Timzus ſpeaking of Air, faith, there are two 
kinds, the one more fine and ſubtile, called 
ether, the other more groſs and replete with 
WF vapours. * Sect. 168. 

Sir Iſaac Newton allo ſeems ta be of the 
mc Opinion. | 
59. I. I ſuppoſe”, ſays he, that there is dif- 
fus d through all places an ætherial ſubſtance, 
capable of contraction and dilatation, ſtrongly 
F claſtic, and, in a word, much like Air in all 
becks, but far more fublile.” 

0. II. I ſuppoſe this ether pervades all 
goss bodies, but yet ſo as to ſtand rarer in 
F their pores than in free ſpaces, and ſo much 
che rarer as their pores are leſs. * Sc. See 
W lac Newton's Letter to Mr. Boyle, written 
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in the Year 1678, Again, 


61. Secondly, A moſt remarkable congrum ' = 


appears between this Fluid and the comm 
Air in almoſt every reſpect. The electric 
Fluid is poſſeſſed of every property belong 
to the common Air, both eſſential and acc 
dental, ( unleſs that of ponderofity or gravir 
may be excepted F ,) vis. rarity, ſubtilty, gi 
cladticity; is capable of dilatation and contra 
tion; their particles, like thoſe of common Air, 


mutually repel and recede from each ti: i 


altho"” in a much greater degree. But if 
electrical fluid is deftitute of one property he. 


- 


longing to the common Air, there are cëƷñu f 
belonging to the electrical fluid, not to WAR 


* 


found, or at leaſt, not to be eaſily rem 


ſenſible in common air; e. g. the comma 
air ſeems almoſt incapable of exhibiting av 
{figns of light or fire; nor can it be rei 
vilible like electrical or pure air. 
62, Another property ſeems common 


both the electrical and the groſs air, WIe ' 


this; the groſs air contain'd in the ſen, 
pores of the moſt rare hollow bodies, is capaꝗ ; 
of being heated by friction, as well as the cl 
trical and more pure air contain'd in the m 
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+ T have attempted to prove it by as accur!!?! 
balance as I cou'd well procure, but cou'd nt 


perceive the leaft gravitating Property belonging 
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wteſt pores of the moſt denſe metals, but in 


| much leſs degree; and two ſticks of the rareft 


| ry hard wood, when rubb'd together will 
row hot as well as metallic bodies, altho' as 


es before obſerv'd, in a much leſs degree. 


ad che indefatigable Boerbaave, who had 


wade a number of thoſe experiments, informs 


1 f s, that two gold plates may be rubb'd toge- 
ber till they grow ſo hot, as to be juſt at the 
Point of melting: The pure Air or Fire, con- 


in d in the minute pores of the gold, ſeem 


och more capable of receiving an intenſe heat, 
Wan the more groſs Air contain'd in the ſenſi- 
Pie pores of thoſe rare, hollow, light hodics; 
ad yet we find even /at in thote bodies, will 
oo ſo hot, by means of violent friction, as 
be frequently kindle into an actual flame. 


63. The Third and principal thing to be 


W:amin'd is, whether the electrical Air be en- 
ed with the ſame natural qualities and pro- 


erties which are aſcrib d to Æther by Sir Iaac 


q : ewton, Se. | 
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ExpERIMENTSs, which fhew, that b, 
electrical Fluid is endued with thy 
#wo inherent or eſſential Pro erties 
of Ether, and in a moſt farprifng 
degree, namely thoſe of extreme Ran 
and extreme Elaſticity. 


75 H O' almoſt every Experiment cithe 
X T * illuſtrates or demonſtrates the Great 
BOK 1 Rarity and Elaſticity of the clecric:! 
| Fluid; yet none more than the c. 
den Experiment, which Shock and Expi- lic 
are entirely owing to the alternate*exertio! 9 
thoſe two properties, particularly in fone 0 
Dr. Frankln's capital Experiments, of which 
the following is a Specimen. 
65. That ingenious and approv'd Fx pr. 
mentaliſt, in order to examine into the fu 
priſing force of that moſt wonderful PH 1 
of Nature, juit diſcover'd, namely, the E 
TRICAL SUBTILE Mpliuu, had contr:! « 1 
Device, which he call'd a magical Picture, 
means of which he could ſtrike a hole thro 3 
| Whole 


(30 


whole quite of paper, altho a quire of paper 
15 thought good armour againſt a Sword or 
ven 5 Piſtol- Bullet. 2d. An clectrical 
lack, with which he could roaſt meat. This, 
chen in motion, was loaded with 100 Spaniſh 
ollars, which ſeem'd not in the leaſt to retard 
its motion. zd. A ſelf moving Wheel, 
chich would make 50 turns in a minute, al- 
ho above co Inches in circumference. 
th. By means of the force of the electrical 
Wuid he could invert the Poles of the magnetic 
4 edle; give a magnettim and polarity to 
. eedles that _ none before, and invert them 
& pleaſure, - —— th. Hc could kill a Tur- 
© of 10 Sad weight ; and had once nearly 
4 1 himſelf, of which we have the following 
Waorrative. 
8 06. © He inadvertently recciv'd the ſtroke 
_ of two of his large glaſs Jars through his arms 
and body, when they were very near tully 
| Y charged. It ſeem'd to him an univerial blow 
F lu eue the body from head to foot, and 
%s tollow'd by a violent quick trembling in 
Ice tank, which went off gradually in a few 
Feconds. It was ſome minutes before he could 
i $rccolle&t his thoughts, fo as to know what 
as the matter; for he did not fee the flaſh, 
Ne his eye was on the Spot of the prime con- 
piuttor, from whence it ſtruck the back of his 
Fand; nor did he hear the crack, though 
he by-ſtanders {aid it was a loud one; nor 
Partic ularly feel the ſtroke on his hand, tho? - 
"00 
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he afterwards found it had raiſed a a fc. 
ing there, of the bigneſs of half a Swan-1ho, 
or Piſtol-bullet. His arms and the back 9 
* his neck felt ſomewhat numbed the rein- 
* der of the evening, and his breaſt was 
for a week after, as if it had been bruiſcl.” 
A full proot that bodies are replete with that 
fubtile Medium, and that the Force of th: 
ſhock is from the violent diſplacing of it i;; thi 
pores of groſs bodies. 5 ot M 
67. From what he had experienced of thi 
. Elaſtic fire, he avers, that the greateſt know 
effects of Lightning might be exceeded by it 
fince, by his method he could obtain as great 
a quantity as he pleas'd. | 
68. Add to theſe, thoſe well known + 
timents mention'd by the Rev. Mr. 
There is hardly a motion in nature”, fay- thi 
Rev. Author, which this fluid, when apply 
* by a diligent Experimentaliſt is not c:pabl 
of producing. It will give a re&:/mec/ mo 
tion, in all directions: It will produce th 
* motions of Rotation and Revolution. t wil 
© keep a body ſuſpended at a certain di tan 
in the air, without any viſible cau!-, 40 
s make it turn ſwiftly on its axis. It will 
« celerate vegetation, increate the motion of ti 
+ blood in the arteries, raiſe water into vide 
and in à word, will ſhew it{elM;, as a :atunf 
* Inſtrument, to be little leſs than Al -5 
F FICIENT.” -- DIES 

69. N. B. Moſt of the aboye-mc en 
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Experiments, when examined, appear to be 
perform d by the two fore- mention d natural 
properties of Æther, viz. exceſſive Rarity and 
W Elaſticity, alternately exerting their contrary 
W forces or qualities in deſtroying and reſtoring 
che equilibrium, and by that means generating 
motion. 8 4 

v0. Our two Engliſh Worthies, vs. Lord 
Bacon, and Sir Iſaac Newton, were ſtrongly poſ- 
(i'd of an opinion, that in the pores or inter- 
W tices of all groſs bodies was a certain ſubtile 
Medium in form of Air, but indefinitely more 
ore or fine than that, and as remarkably more 
Wr//tic and expanſ/ioe or ſpringy. That this active 
Mr blu in their pores, or SPIRIT as they 
termed it, was the cauſe of thoſe ſurpriſing af- 
ections and properties of motion which we {0 
frequently behold in inert matter. A conciſe 


2 


count of the opinion of the former I find in 
the Rev. and ingenious Mr. Fores's Treatiſe 
Won natural Philoſophy ; and that of the latter in 
Wir l/aacs own Works: And firſt, of the 
Wormer, 

8 71. Mr. Jones, when treating of the doctrine 
f mechanical Cauſes, cites the following paſ- 
ges from Lord Bacon's Works to illuſtrate his 
Wn opinion concerning ſuch Cauſes. 

72, * Certain it is” ( ſays that noble Lord) 
that GOD worketh nothing in NATURE 


— — 


E thing 


but by SECOND CAUsEs, and if they would 
have it otherwiſe believed, it is mere Impo/?ure, 
as it were in taygur towards God; and no- 
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thing elſe but to offer to the 2 of Fruth 
« the re ſacrifice of a Lye Ag 

72. It is obſerved by > Th Author, 
6 with that brightneſs of Expreſſion, ſofamilia 
© to him on all occafions, that Heat and ( 
* are Nature's two. Hands, whereby the chicty 
* worketh +. The nature of Cœid in particnlat, 
© he vs een as a thing worthy the Inquitition 
© both for uſe and diſcloſure of Cavsts *, 
And he does not ſeem to have believed, that 
© Cold is a mere privation of ſubſtance, but 
«© rather that it is active, and tranſitive int 
bodies adjacent, as well as Heat F. G67: 
the magnetic Philoſopher, having policis 
© himſelf of an attractio in diftans, had pub i- 
ed the doctrine of an abſolute Vacuum. in 
the ſpaces between the cœleſtial Orbs. The 
Lord Bacon, on the other hand, had forme! 
to himſelf a Theory, according to which, ail 
* ſpace is led either with atrial or fiery nature. Wil :: 
He denied alſo that the pores or cavitic of Wl 
* tangible bodies, admit of a Vacuum; but WW 4. 
that they contain either Air, or a ſubtie WC; 
* Sprrit proper to their nature and diſpoſition.” Wii 
Of this Spirit he treats as of a material Cauſe, 
rejecting all thoſe pretended Solutions as uns 
meaning and unphiloſophical, which arc de- 


* Adv, of Learn. p. 3. TNat. Hiſt. Cent. 1 
No. 69. T ibid. $ ibid. 

| Theoria noſtra negat vacuum illud coacervatun 
G:/berti inter globos ſparſos, ſed ſpatia vel are. | ye 
Lammed natura repleri, Thema cli. 
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duced from Virtues or Qualities in matter, and 
with' which the Schools in his time did very 
much abound. © W hatſoever is inviſible * (fays 
he either in reſpect of the body itſelf, or the 
« \mallneſs of the parts, is but little enquired. 
And yet, theſe are the things that GoverN 
* NATURE... principally ; and without which 
you cannot make any true Araly/;zs, and In- 
f dication of the proceedings of Nature. The 
Spirits, or Pneumaticals, that are zz all tan- 
f gible bodies, are ſcarce known. Sometimes 
they take them for Vacuum ; whereas they 
are the moſt active of Bodies. Sometimes 
they take them for Air ; from which they 
differ as much as wine from water. Some 
times they will have them to be natural heat; 
whereas, ſome ot them are cold. And ſome- 
times they will have them to be the Virtues 
and Qualities of the tangible parts which they 
ke; whereas they are things by themſelves. 
ad when they come to Plants and living 
Creatures, they call them Souls. And ſich 
nperficial Speculations they have; like Pro- 
ſpectives, that ſhew things inward, when they 
ue but paintings. Neither is this a queſtion 
t Words, but infinitely material in Nature. 
As to the motions corporal, within the 
iclofures of bodies, whereby the Efets paſs 
tween the Spirits and the tangible parts, 
uch are, rarefaction, colliquation, concoc- 
o, maturation, Sc. they are not at all 
undled, But they are put off by the names 
F 2 | of 
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bre contain'd in the concluding paraz Srapul 
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s of Virtues, ns Natures, | 100 Addions, and 
2 Paſſions, and ſuch other logical words. 
It is certain, that of all Powers in Nature, 
c Heat is the chief; both in the Frame of Na 
* * Pure, and the Works of Art“. See \\ir 
fores's nat. Philoſ. p. 220. 
74. Had Lord Bacon liv d to ſee the Diſcover 
now made by means of Electricity, and found 
that there was in real fact ſuch an atrial invi-þ 
| ſible Subſtance in the pores of bodies, as H: 
and Sir Ifaac Newton had conjectur d, and pub 
ſeſs d of the moſt wonderful properties, ich 
he had before aſcrib'd to it; might we uM 
reaſonably fuppoſe he would have made fon: 
. alteration in his plan, or at leaſt have length. 
en'd his metaphor ; and inſtead of compari 
Heat and Cold to the two hands of natur 
might probably have compar'd the electric 
Fluid, either to nature's handmaid and chit 
agent; or elſe to what, he ſays, 6ovrR x: N 
TURE? And if heat and cold were two land 
he might poffibly have concluded, that nur 
had more hands than two, and that the Rat 
and Elaſticity of the ſubtile Medium Were! 
moſt principal of all. 
75. Sir Iſaac Newton's Sentiments concen 
ing ſuch a Medium in the pores of groſs boil 


luis Principia, and are as follow: S 
now WE might add ſomething conccruig 
. Nac. Hitt, "Gow. L> No. 91. 99 

Certain 


: ( 37 } 


: 


8 


certain moſt ſubtile Spirit, which pervades 
and hes hid in all groſs bodies; by the force 
and action of which Spirit, the particles of 
bodies mutually attract one another at near 
diſtances, and cohere, if contiguous ; and 
electric bodies operate to greater diſtances, 
as well repelling as attracting the neighbour- 
ing corpuſcles; and light is emitted, reflect- 
od, refracted, inflected, and heats bodies; and 
all ſenſation is excited, and the members of 
animal bodies move at the command of the 
Will, namely by the vibrations of this Spirit, 
mutually propagated along the ſolid filaments 
of the nerves, from the outward organs of 
ſenſe to the brain, and from the brain into 
the muſcles. But theſe are things that cannot 
be explain'd in few words, nor are we fur- 
« niſh'd with that ſufficiency of experiments 
waich is required to an accurate determina- 
tion and demonſtration of the laws, by which 
this electric and elaſtic ſpirit operates. 
That portentous Paragraph is now very clearly 
and literally fulfill'd, as the following Experi- 
ments moſt evidently prove. 

76. Let any number of Perſons lay cach a 
linger on different parts of another Perſon, as 
on his face, back of his hand, legs, and other 
parts of his body, and let Him at the ſame time 
draw off a ſpark from the prime conductor, 
Ec. each of theſe Perſons will feel a pulſation 
under his finger in contact, at the ſame inſtant ; 
and if the room be a little darkened, a light 
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appears under each of them. — Or, Second, 


F, 


of water of any ſize, and one of them drauf 


an electric ſpark from the excited apparat 
every perſon at the fame inſtant will feel a pil. 


* 


ſation at that part of the finger immerſed it 


” 


chewing; OP 

7. Thirdly. If three, four, or more perten 
communicate with each other in the follow'ng 
manner. — Let the firſt perſon lay a finger 
on the face or back of the hand of the ſe con 
the ſecond lay a finger of his other hand on the 
back of the hand of the third; in like mange: 
the third on the back of the hand of the fourth, 
Se. and then if the firſt perſon, with a finger 
of his hand at liberty, or ever ſo long an ir 
rod or wire, draw off an electric ſpark, ce. 
one is affected thereby, and a ſenſation and 


light is perceived by each perſon at the par! 


in contact. I myſelf have been the fixth peri9u 


from whence that ſmall cruption was made, 
and yet at the fame time have been very ſe: 
fible of the pulſation under my finger: Farthcr 


than that I never tried it. This, however, is 
certain, that were as many hundreds or thous 


lands fupported on electric bodies, and to lay 4 
— | fing 


639) 


Vger lightly, on each other as before directed, 
y one Would experience the ſame ſenſation 
W-nd light, ? pg the laſt perſon communi- 
Lie with the floor at the time the firſt perſon 


NMraws off the ſpark. 


78. Are not theſe manifeſt proofs, that the 
Fores of bodies are replete with a ſubtile elaſtic 
Bud, fimilar to the electrical fluid; and like 
Nat too, appears in form of fire? and alſo that 
hee propenſity to preſerve an equilibrium among 
Al its parts is ſuch, that if the leaſt rare faction 
pe made at any one ſingle part of a number of 
Pontiguous bodies (which may be effected, by 
nly drawing off a fingle ſpark) every part con- 
ed in thoſe bodies, on trial, ſeem ſenſible 
fit, be they ever ſo many, or ever ſo far ex- 
Ended, provided only they be ſupported with 
e original electrics, and the fartheſt perſon 
| and on the floor. | 
79. N. B. It is to be remember'd, that in 
Fic foregoing experiments, neither of thoſe bo- 
es on whom the experiments were made, 
ae previouſly electris d, which ſurely muſt 
1 clear proof that it exiſts in thoſe bodies at 
| times, as alſo of its extreme elaſticity, © 
80. If any ingenuous and unprejudic'd per- 
n, after ſeeing thoſe experiments, can {till rea- 
nably doubt, whether there be a ſubtile, active 
ent in the pores of thoſe bodies; to put it 
t diſpute, and to prove that it is retain'd in 
ies. hy means of the repellancy and proflure 
tas incumbent atmoſphere, Wola, 
81 
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, $1 Let a clear glaſs jar of wate? be put yn; 
der the Receiver of an Air-pump, Where 1; 
exhauſtion is no ſooner begun, but the {:;:} 
expanſive particles are plainly ſeen to rite and 
eicape thro the body of the water to the fu. 
face; and this, all the time of the exhauſtion. 
82. From fermented liquors they appear 
in much greater plenty, and frequently u. 
main viſible, aſter they have quitted the! 
quor, and riſe like ſteam, as may be proved 
by white wine, and many other tranip:r:nt 
liquors, that have undergone any confiderable 
degree of fermentation.— From gross and 
weaker liquors, that contain leſs of this pn 
and more of the groſs air, it aſcends in rg 
bubbles; which, if the liquor have any de. 
gree of tenacity, as ſmall beer, &c. it remain 
at the top in a great number of bubbles, in 
form of froth : All liquors thus robb'd of thi 
ſpirit, become vapid and dead ||.” 

83. Secondly. © In like manner it is ob{-rvet 
to eſcape from many ſolid bodies, wh. in 
vacuo, and immerged in water, parti u 
Salt-petre, if the liquor, wherein it is u- 
merged, be a ſtrong clear Aſh-lye 8. 
84. I purpos'd by way of order or method, 
after proving the exiſtence of ſuch an agent in 
the pores. of bodies, to ſhew how a tinid © 
ſubtile and elaſtic could be retained there vt 
fince the ſame thing was effectually proved by 
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4 Clare's Fluids, p: 205. 7 5 ibid. 2 ; 
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14 removal of the air, that work is entirely 
aperſeded. "Thoſe experiments on the Air- 
ump as effeRually prove the cauſe of its re- 
enſion in bodies, as its exiſtence there; ſince 
he repelling air is no ſooner remov'd, but the 
little particles are ſcen to eſcape from their 
cells. 

WH 5:. The explanation of the next principal 
chief accidental property alſo will, for the 
ſame reaſon, be much facilitated thereby, 


mmely, How a- fluid fo extremely ſubtile and 
{cific could be collected, and retained on the 
in * 12 | 
eme conductor, Ce. But excluſive 
e the foregoing auxiliaries or aids afforded 
3% pf . | - . 
i; means of the air- pump, Reaſon alone muſt 
ede ſutficient to inform the ingenuous and un- 


prejudiced enquirer after truth, that fince ſo 
ſubtile and elaſtic a fluid is undeniably con- 
denied and retained in the open air, the air 
matt neceſſarily be the only agent that retains 
it; for as a propenſity to maintain an equili- 
brium among all its parts is a well known 
property of an elaſtic fuid, nothing but the air 
can poſſibly be a barrier to it, { when accumu- 
ated on bodies) ſufficient to confine it long 
enough to make the proper experiments. 

Sir Jaa informs us, that the air produc'd 
from hard bodies is the moſt claſtic, which is 
natural to ſuppoſe ; for by reaſon of the mi- 
nuteneſs of the pores of thoſe hard, denſe and 
ponderous bodies (ſuppoſe metals) nothing but 
inis {ubtile elaſtic fluid is capable of occupy- 

8 ing- 


to be Air; yet it is ſuch air, that moſt, 


to make of, or what to call it. They, finding 


bubbles which riſe out of it *; conſeq ently 
the braſs is pervious by this pure air, i, c 
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ing or poſſeſſing them; this, when freed [ry 
its confinement, neceſſarily remains much no 
elaſtic than the ſame quantity of the common 
air. 

86. But to obviaie a flight obj jection, Wich 
may poſſibly be made to thoſe experiments 
the Air-pump, viz. Thoſe Experiments prone u 
more than that Air is contained in grofs Hide 
both folid and fluid, which wanted no proif 1 
this place; fince almoſt every one who has mat 
Experiments with the Air-pump is ell e 
Hit long ago. 

87. I anſwer : Though it is fo well nou 


Have hitherto reaſon'd on it, fcarce Da wha 


it ſo different from common air, call it 

tious or artificial air, generated air, countc feit 
air, to diſtinguiſh it from any natural pro: due. 
tion +. And they may find too, if they ii" 

piece of braſs ina glaſs of clean water, 2 
place it under the receiver, and auff the 

external air, the pure electrical air contain © i 
it, ſoon begins to ſhew itſelf; and if the e. 
ration continues, almoſt the whole faced if 
the braſs will be covered with little pc 


- % ——_ 


| See Baile) Dis caderthe Ward Panic 0u8, 
* See Mr, Martin's Iſt. Vol. of Ladies Phils) 7%y 


P. 380. 
FEthc: 


( 43) 


ther; but very far from being ſo by the 
common air ; ſo far from 1t, that even the bar- 
rels of the common condenſing engine are ge- 
nerally made of braſs to confine the air, altho 
it be ſometimes ſo extremely condenſed wich- 
infide of it. The chamber of the wind-gun 
alſo. If in the foregoing experiment it had 
been common air, and yet find ſo eaſy a paſ- 
fage out of the braſs, when only the weight 
of the atmoſphere was taken oft, how much 
eater would it pervade the braſs barrel of the 
condenſer or wind-gun, when the claſticity 
was then perhaps ten times, or much more in- 
creaſed ? 

88. As to counterfeit air, or generated air, 
lince ſuch terms could never be render'd intel- 
lizible, nor has it ever been explain'd, how, or 
in what manner ſuch air was generated, no 
wonder if many haye been much puzzled for 
a meaning. | 

3g. But fallacious as theſe may he, nothing 
mn illuſtrate and confirm any thing much 
more clearly than this kind of reaſoning does, 
at Sir T/aac's poſition was juſt and true con- 
terning his Ather in the pores of groſs bodies, 
nd conſequently well founded: And I may 
dd too, that the following method of producin 
ifcial air muſt be as great an illuſtration 91 
oafirmation of the juſtneſs of the 1ft. and 4th. 
ticles [or Heads] of my Theory; and that they 
e true, or at leaſt, that they are founded on 
caſon; particularly when we confider with what 


G 2 fact. 
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facility we can, by analyſing groſs badies, and re. 
ducing them to their jr/f Principles or Original 
chaotic form, generate ſuch artificial air, that 
ſhall in almoſt every reſpect reſgmble the com- 
mon air: Nothing, I fay, can illuſtrate and 
confirm any thing much more clearly than this 
does, that the pores of groſs bodies are rep!:te 
with ſuch a primary air. ; 

go. The method I mean, is that made 4 
of by the renown'd Dr. Hales in his veg-t-\!; 
Statics. He, by means of menſtruums, fernen. 
tations, heat, diſtillation, Sc. diffolv'd and au 
lyſed bodies ſo nearly to their /ixft Princip!:, 
that the primary air, originally in their p 
riſing in diſtillation, Sc. along with the terre 
trial particles, were fo combin'd with cach 
other, as to form a conſiſtence which em- 
bled the common air in almoſt every re!j-, 
unleſs that of the vivifying and falutary qu. 
ties; Bis artificial air being for the moſt pat 
found noxious, and very ſoon fatal to an 
when put into it. 

91. What conducted him to ſuch expert 
ments and reaſoning ſhould ſeem to be a mii 
taken notion which he had conceiv'd, v2 that 
the elements were of a very mutable nature 
and eaſily chang'd and metamorphos'd from 
one to another; and that the air in particuii 
was endued with a double capacity, 1. c. 
changing pro re natd, as he expreſſes it, from 4 
ſtrongly attracting fix d ſtate, to a permi1cal 
and vaſtly elaſtic one, and vice ver/. 

92. 
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92. One thing in particular is very well 

orthy of obſervation, which ſeems to illuſtrate 

ir Iſnac's doctrine, concerning the wonderful 

Jaſticity of the primary Air or Ather in the 

ores of groſs bodies. What I mean is, that 

ie fame pure ether, which was contain'd 

1 the pores of a body not exceeding a cubical 
Inch, ſhould yet ( when {et at liberty and ex- 
| Nees by heat, and then mixing with the ter- 
feſtrial corpuſcles, and the whole reduc'd down 
ito + the temper of the groſs ſecondary air) be ſuf- 
Fcient to form 645 times that quantity, which 
Vas the caſe of the artificial air the Dr. obtain' d 
From the human calculus. 

93. Probably if theſe Kinds of experiments 
ere duly examin d, a tolerably juſt proportion 
| baokt be obtain'd between the different pur ty, 
iftcrent rarity, and different elaſticity of the 
brimary and ſecondary air; the Dr, being ig- 
burant of ſuch an claftic medium in the pores 
vl bodies as is fince diſcover'd, falſe concluſions 
rom ſuch kinds of experiments as thoſe were 
Inevitable. How ingenious were the Doctor's 
poncluſions ; and yet how falſe do they appcar to 
be when view'd in a different light! This will 
l more clearly proved at the beginning ot the 
Miſcellany, or Third Part. 

94. There 1s one thing more of great weight, 
Property in bodies not yet mentioned, 

mich is (to me at leaſt) as great a confirmas 
on of the exiſtence of a finer elaſtic fluid than 
onmmon air in the pores of denſe bodies, as 
any- 
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any one thing can be, namely, that So 
convey d or propagated through them with 1; 
greateſt facility; and not only propagated, hy 
magnified alſo. Is not the cauſe of this Eh. 
nomenon, the great elaſticity of the pure 1; 
contained in thoſe bodies? Since it is fon ty 
experiment, that Sounds in general are mag 
and propagated to greater diſtances, in propor: 
tion, as the elaſticity of the common air in. 
creaſed +. | 
95. Mr. Clare in his fluids has colle&-« . 
veral facts (moſt of which are well knows) i 
prove the propagation and increaſe of Sound; 
through denſe bodies; but he accounts tor thi 
Phznomenon, by ſuppoſing them to be pro4 
gated by means of the vibrations of the part 
of thoſe lid Bodies themſelves ; and gives 
the following accounts to prove it: And g 
of a Perſon who was born Deaf. 
96. I have ſeen a Perſon, ” faith he, that 
was born deaf, (and probably will alway: c- 
tinue ſo,) when he held the end of a Violin 
between his Teeth on which another pu 
rejoice very much, as being that way fen\ible 
of the Muſic, This could only be communi. 
cated to his perception, by the vibration tne 
ſolid parts, the bones of his head, comin 
cated thither by thoſe of the Inftramenr. 
97. And this experiment any one 


make, by ſtopping his ears with his fing 
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cloſe, that he cannot hear an Inſtrument that 
(hall be play'd on : Let him then lean his 
head, either againſt the Inſtrument, or a long 
{tick that touches that Inſtrument, and he 
will diſtinctly perceive every Note that is 
lay d. 
95. This is one way the Mariners take to 
diſcover whereabouts the Leak in a Ship is, 
when not eaſtly found, viz. They take a ſtaff, 


they apply the other ſucceſſively to the fe= 
veral parts of the ſides of the ſhip, till they 
diltinctly hear, where it is the water ruſhes 
in, tho' the noiſe be much too inconfiderable 
to be found by the ear alone. And twould 
be yery difficult to remove the ballaſt and 
towage of this bulky machine to attempt it 
any other way. ' 

99. © It is a common experiment for twa 
perions, placed at each end of an extended 
cable or a ſtick of timber of any length, one 
oi them to hear a ſcratch made by a pencil, 
or a ſmall fillip with the finger, (from the 
laſticity and continuity of the parts of thoſe 
bodies) made by the other. The centinels 
f the advanced guard are order'd to lie on 
heir bellies with their ear to the ground, 
hat the earlieſt notice of a motion of the 
nemy (to. prevent a ſurpriſe) this way, may 
e had, from the found communicated by 
ne earth, And jealous Princes have ſome- 
mes had pipes laid from the council to tha 

| cabinet, 


and holding one end of it tight to their ear, 


| 
| 
' 
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cabinet, whereby they have become mates 
* of the conference, convey d to them by tj; 
«* elaſtic fluid enclos d therein. Mr. Clare 
Fluids. p. 296. 297. 

100. Remark. The Mulic, hotels us, ou 
be communicated to the conception ©! d 
deaf man, only by the vibration of the %%% 


parts; the bones of his head, and comm. 


cated: thither by means of che Inſtrument 
Ho natural ſuch a method of 
counting for the propagation of ſound throug! 
falid bodies might appear to Mr. Clare, who 
had rejected * exiſtence of Sir Iſaac Newt! 
ſubtile Medium (not only in the pores of b- 
dies, but of ther in general ) I cannot & 
termine; but ſince ſuch a ſubtile Medium 
ſo clearly diſcover'd in denſe bodies, I th:1} 
peal to the judicious and unprejudic'd R -ade, 
to determine which he thinks the mt cf 
and natural method to account for the props 
gation of thoſe ſounds: Whether by 

of the vibration of the ſlid inflexible pr! 
the teeth, the bones of the head, and choc 
the timber log, which, as he ſays, muy ve! 
any length, or the vibrations of the vncial 
wr Fer from the camp to the centinel's car 0 
the ground? Or, whether ſuch ſours a 
propagated by the vibrations of the elaſtic iu 
contained in the bodies? But fare I an, 


+ See Mr. Clare's definition of Æther in his G E ja 
Alber. An imaginary Fluid, fine and fl 
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method of accounting for thoſe eſtects, by 
vibrating inflexible ſolids, muſt appear uncouth 
to thoſe, who have been accuſtom'd to believe, 
that the pores of denſe bodies are replete with 
a ſubtile elaſtic fluid, in the manner Sir Iſaac 
Newton affirmed, and as verified by electrical 
experiments * , my 

102, Could the matter be put to the teſt of 
proper trial, the velocity of ſounds, by means 
the medium contained in thoſe bodies, I am 
ully perſuaded would appear equally inſtanta- 
eous as the velocity of this fluid is found to be 
n electrical experiments. 

103. Quære. Whether it be not unnatural 
o ſuppoſe ſuch an extraordinary vibration of 
he parts of ſolid bodies, when at the ſame 
me, neither reaſon or any one ſenſe informs 
s of any ſuch motion in their parts. 

104. N. B. A ſmooth ſurface ſeems neceſu 
ary to the body that propagates the found 
ut the chief requiſite is, moſt probably, the 


To ſhew I am not ſingular in ſuppoſing that 
dunds are propagated through denſe bodies by 
ans of an elaſtic fluid exiſting in their pores, L 
all cite a quotation of Mr Fones's taken from Se- 
, „That a Medium muſt be conccaPd within 
the moſt ſolid bodies ; becauſe found would not 
dtherwiſe be tranſmitted through them as it moſt 
certainly is.“ 


This is one of Du Hamel's arguments for a ſubtile 
ther. See Mr. Jones's Firſt Principles of nabural 


lg hy. » 21 0 1 | WET 
is aps” ſolidity 


(5). PART | 
folidity of the body, whoſe pores are ſo m ute, 


48 to admit 01 the more pure and more e tie 
air only. : 

Mr. Clare has a great opinion of the former, 
as appears by the following narrative. 
106. It might ſeem incredible, faith he, 
that the voice of a Man might be diſtin 

heard at the diſtance of ten or twelve mi 
. But a Gentleman of great veracity, who lid 
* ſome years at Gibraltar attirms, that he hy 


gat Old- Gibraltar heard the Watch-word 9 


the night, viz; Alls Well, given by the can. 
« tinels to the patrole, as they paſſed all along 
the Ramparts of New-Gibraltar, f in a ill e. 
* rene night, When the water was perfect 
* {mooth, as plainly and diſtinctly, as the Of. 
cers who walked the round, or himſe!! l 
he been upon the Rampart) could have doe 
© 'This 18 a ſufficient proof of the fervice n 
to places of hearing, that the ſurfaces of th 
* ſhould be in them as ſmooth as poſſible. Mr, 
Clare's Fluids. p. 303. 

1006. Since the foregoing experiments f 
clearly prove the exiſtence of a ſubtile d! 
the pores of groſs bodies, and in which then 
appears, rot only a rematkable elaſticity, 
alſo a continuity of its parts: Can it then 
any longer doubted, whether the motion d 
in the experiments be propagated through i 
internal parts of the ſeveral bodies, or wt 
over and along their ſurfaces, as has becn {i 


geſted ? But if that can ſtill be doubted ; 
an 4 | s 


+ (E172. 
z wire of any imaginary length be ſupporta 
with ſilken ſtrings through ever ſo many rooms, 
and back again, ' one end of which to commu- 
nicate with the prime conductor; by this means, 
when the wheel is in motion, the whole length 
of the wire will be electriſed, i. e. the active 
fuid will be accumulated on every part, as 


ay be eafily proved by drawing ſparks from - 


t, and by ſeeing how briſkly lizht bodies are 
agitated, when placed near to any part of it 
on a plate: But if any part of the wire be 
made to communicate with the floor either 
directly or indirectly, all the Phenomena ſeem 


then at an end. To illuſtrate this: Let a Per- 


ſon take hold of the inſulated wire, even at the 
remotelt part from the Machine, and all the 
alore- mentioned accumulation vanithes ; the 
light bodies all lie ſtill on the plate, nor can 
any ſpark be drawn from any part of the Ap- 
paratus : A Perſon therefore unacquainted with 
noſe experiments would think all was at ar 
end ; whereas the fluid is all the time ſwiftly 
pang into the earth through the internal ſub- 
lance of the wire, and through the Perſon who 
holds it at the end. To prove this : Let 
the ſupported wire be clipp'd afunder at parts 
where it is ſo tupported, that the two ends 
may not drop from each other, and the Fire 
will plainly appear between every ſuch ſepays.. 
tion, even though the experiment were made 
t noon day: Then let the Perſon releaſe the 
ad of the wire, or elſe ſtep on the Refin-caki 
| 1 2 Eithe⸗ 
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(either of which cuts off the communicatiqy 

with the earth) and then the accumul tin 

again takes place; the light bodies alſo or. the 

plate will be in motion as before, but no 7; 

appears at the ſeparations ; for that Phan. 

non never happens, unleſs the part of the wir 

beyond the ſeparations communicates wit!: e 

floor, | | ' 

107. Another effectual method to prove * 
it moves through the internal parts of non: e. 
trical bodies, may be the following: 

108. Let Four Corks be fitted to a glaſs Tube 
as A B, having a wire through cach of than; 
and two of thoſe. Corks as CD, with ir 
wires g h, and k l, be thruſt in towards the 

| middle of the Tube, fo far, that the two Lc 

WE: of the wires h and k, which project beyond the 

* ends of the Corks, may come near each cher 

£ in the middle of the Tube. After which, let 

| the two ends of the Tube E F, be filled with 
water, and then ſtopped with the other two 
Corks G and H. Pl. II. Fig. 1. 
109. Let the glaſs thus prepared be mad- a 
part of the foremention'd Line of intulated 
wires, by taking out a part of the wire, an. 
putting the tube in its ſtead : This line nus 
compounded of the prime conductor, the d. 
vided wires and the water-tube, will til! au- 
| % Ayer the ſame ends as before in every recipe 

A Perſon ſtanding on the Reſin and commun 

cating with the extremity or other parts of de 

wire is electriſed in the fame manner as at oc 
| times. 


— 
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mes: The fire appears at every ſeparation of 


; ne wire as before, if a ſpark be drawn front 
dee clectriſed Perſon, or the wire with which 
* e dommunſcates. . 
„. And in a word, the propenſity of this 
e Fre fluid to maintain an equilibrium among 
„is parts is ſo amazingly great, that if a ſpark ˖ 
dawn off, tho! from the moſt diſtant part, 
„eſponding ſpark appears, not only at each 
* cparation of the wires, but alſo between the 
| v0 wires in the middle of the water-tube. 
I. Having thus far conſider'd the great 
a ubtilty and elaſticity of the electrical Medium, 
ball in the following Chapter explain more 
I uticularly the natural effect of an elaſtic fluid, 
" 18. that of its expanding. 

che | | 
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nl NT UMESCENCE, &c. Han elaſtic Fluid. 


i WEE NTUMESCENCE is that Pro- 
au- 7 perty of an elaſtic Fluid, of expanding, 
d o /2/ling, and conſtant endeavour of ex- 

| tending itſelf to larger Dimenſions. + 
113, © This will be the better underſtood, if 
vic Mr, Boyle, we conccive the primary Par- 


« ticles, 
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* ticles, fine as they are, and impercept t, 
+ Senſe, to be like ſo many little Watch . Prin 
coil d round and contorted; but infinite!) e. 
« perfect: Since theſe act every way, and en 
s way alike, in a ſpherical manner. | 
114. Sir Uaac Newton in his PF MW. 
ſays, that if a Fluid conſiſt of Partiel: 
« pelling one another with a force, recip M1 
© to the Diſtance of their reſpective Cents, . 
'* ſuch a Fluid will have a Spring, recip:.-.1 MW: 
to the Space in which it ſhall be compi- MW; 
« which is certainly applicable to the Air. Fa $ 
the component Particles of that Fluid end. 13 
* your to expand and recede from one angthe, 
* with a Force ſo great, that all the Corn. 
© ſion in the World is not able to OVEroowea 


« it, or ſo to condenſe them, as to drive hen s 
« within the Sphere of each others Attr: iz; Wb 
and prevent their Elaiticity,”  Seg Mr. CA 
Fluids. p. 195. 196. f 

115. Quære. Whether after all thb n 
poſſibly be done, by way of explanat . 
ſuch a property. as a conſtant endeavour 0! e. 


ceſſion of the Particles and ſeeming actual {- 
paration from each other, and yet {till ay pcar 
ing as one continued Medium; whether, Ihn 
that Property will not for ever remain . 
explicable Myſtery ? | 

116. By virtue of the foregoing ex pan 
Property in the particles of elaſtic Fluids, thy 
mutually repel and recede from each oth: 

117. Firſt. That the Particles of thc p un 


n 
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ty Air in the Experiments muttially repel and 
I recode from each other, at the extremity of 


© -i:not every pointed Body when electris'd, is 
1 obrious to Senſe; from which, the particles no 


bHoner eſcape, but they diverge, and fly aſun- 
der. 
|. 118. Serondly.. When thoſe pure particles 
become more graſs, by being connected with 
W terre trial Particles, ſuch as thoſe of fine dry 
Von ders, dry Flower, lamp Soot, c. Cc. i. e. 
[thoſe groſs Particles are no ſooner electris d, 
but they, (like the omen of the common 
Wir) mutually recede from cach other, and im- 
E meciately fy alunder as far as poſſible. 
1190. Thirdly. Larger Bodies when eſectris'd, 
uch as Cork-balls, Tuſpended at the ends of 
Nileer or tinſel Threads fo as to hang down 
Eb . the ſide of each other, no ſooner acquire 
an Atmoſpizere or Capſula of the electrical 
Ia for this is what is meant when a Body 
* laid to be electris d } but they mutually re- 
Joel and part aſunder. And it is ſomething 
entertaining to obſerve the ſame Ph:znomenun, 
wo the Experiment is made with only three 
! thoſe Balls, which, as ſoon as the Attritio 
* the Glaſs commences, immediately begin 4s 
a and part aſunder, forming, if they are of the 
FEeme ſize, an accurate equilateral Triangle. As 
he three electrical Atmoſpheres of thoſe Balls 
Ek Hap ſo the ſides of the Triangle gradually 
Falarge to a certain Degree, and there continue 
long as the Friction at the revolving Glaſg 
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s continued; but when that is at an End,. 
accumulation leſſens, and the ſides of the I. 
angle contract, gently and gradually, till de 
Corks meet. Balls of Lead, if ſuſpended to 6:1 
Threads, will when electris'd repel each ot. 
in the ſame maniier, and to as great a Diſtance, 
if their Threads are ſufficiently lengthened- 
120. Fourthly. That the primary and econ. 
eary Air mutually repel each other. 

This is put paſt diſpute from the effec; © 
the following 


EXPERIMENT. 


121. If a piece of Wire of about Six Inches 
in length he pointed at each end, and thoſe cn; 
turn'd different ways, as in Pl. II. fig. 2. and 
that wire be ſuſpended on the point of a Needle, 
erected for that purpoſe on the prime Contic- 
tor of the Machine, in the manner a magn-tic 
Needle is ſuſpended ; this pois'd Wire 19 
ſooner electris d, than the fiery Particles cin 
to be huri ied off as uſual at the Points; tht 
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« + Every particle of Matter electrified is mutu- 
* ally repelled by every other neighbouring partici 
* equally electrified. Thus, the ſtream of a tountain 
© naturally denſe and continual, when elecirilied, 
© will ſeparate and ſpread in the form of a lh, 
every drop (or particle of the Water thus electi 
© endeavouring to recede from every other paiticks 
<« But on taking away that electrical Fire, they cloſe 
again,“ like the cork Balls. See Mr. F744 
Letters on Electricity. p. 37. 2d. Edition. 
| | elaſtic 
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elaſtie Particles ſtriking the elaſtic Air mutit« 
1 ally repel, and conſequently the repell'd points 
| of the Wire will give way, and fly back; which 
Motion of the Wire will increaſe, till it be- 
comes as rapid as. the Flyers of a Jack, fo that 
E when the Room is darken'd, a circle of Fire 
is formed F. 
& vince t then the primary and ſecondary air 
E {0 manifeſtly repel each other, can it be rea- 
(ably doubted, whether the retenſion of the 
former, in the experiments, which accumu- 
lates on groſs bodies { inſtead of diſperſing ) 
be from the effect of the repelling ſpring of 
che latter ſurrounding it? for otherwiſe, by 
| Fincans of its great Elaſticity and Subtilty, it 
muſt neceffarily eſcape, as ſoon and as faſt as 
collected. But the elaſticity of the a:therial 
particles contain'd in it, ſuffers not the include 
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The fiery particles, iſſning; from p: ng bodies 
hen electris'd, have an exc ceeding lively reſem- 
| ace of the ery particles iſluing from che mouth 
{a ſquib or ſerpent, when kindle d; which diverge 
and recede from each other, in the ſame manner 
N thoſe of the artificial fire-work, (particularly 
hen they are faſten'd to the circumference of a 
rl,) and cach of thoſe appears to act from the 
y lame principle; tho? it muſt indeed be allow'd, 
Wh the ſmallneſs of the aperture of a ſerpent, thro? 
lch the fiery particles force their way, very much 
| * the motion on the wheel. The elaſtic 
cles of each one, ſtriking againſt the elaſtic 
4 Wir, recoil, and are repell'd back. 
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ed primary air to eſcape freely fo gain ite. 
largement. Freely I ſay, for it ſeems pern-t;. 
ally, tho' inſenſibly eſcaping ; becauſe, u Con. 
ſtant Attrition of the revolving glaſs is abſq- 
lutely neceſſary to keep it to its full heig! 
When once that attrition is diſcontinued, the 
accumulation on the prime conductor, G 
almoſt inſtantly at an end; conſequently t wee 
before that, conſtantly eſcaping. Thi 
doctrine concerning its retention when acc 
mulated ſeems likewiſe to be confirmed. by 
obſerving, that when the barometer is hig i 
and the air conſequently moſt elaſtic, the . 
cumulation is then greateſt, and continue th; WF; 
longeſt after the attrition is over. But 
although theſe conſiderations alone fathic1en!; 
evince, that the elaſticity of the circum 5 | 
air is the only reaſon why the electrical 
in thoſe experiments is ſo retained, as to c. 
mulate on the included bodies; yet many © ther! 
might be produc'd to prove it were it nece/- 
tary, and were it poſſible to conceive any vin WP. 
agent ſo ready at hand, and fo capable of 
fining it down to the electris'd body. | 

122. But as Mr. Haukſbee obſerves 
another occaſion, the beſt proof that ca 
* be given of the truth of any hypothe'« 18, 1h 
that the experiments made for that 0 
* all of them and every way agree : . 
trying Nature on one fide, and on the ti, 
yet every way (if the hypotheſis be 52) it) 
* ihe fill confeſſes the ſame thing. Th Ih 
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teſpect to the nature of ſounds; it is demon- 
ſtrable, that the air is a proper vehicle or me- 
dium for the propagation of them; becauſe 
'+ ſounds do not only l:fjen and grow weaker, 
according to the degrees of the Air's rare- 
faction; but alſo become more mtenſo and 
Þ  frong, according to the degrees of its con- 
denſation. Mr. Haukſbee's Exp. p. 88. 
ad. Edition. 
By way of illuſtration therefore, or ra- 
cher to put it beyond diſpute, I ſhall proceed 
E io thew that the former arguments are juſt, 
concerning the retenſion of the electrical Hoid 
by means "of the repelling ſpring of the ſur- 
wunding air; and that the ſame thing is con- 
© firmed by the removal of it. 

| 122. Provide a proper conductor to the 
ide of a glaſs veſlel, and exhauſt the air, 
then electriſe that conductor, and immedi- 
| jately a light appears in the vacuum. 
| 124. On the bottom of a tall frame of 
EE wood are two cups of glaſs placed, partly 
„kd with mercury, in which are immerſed 
che two ends of a long incurvated glaſs tube, 
in each part whereof, the quickfilver riſes 
above that in the baſon, to the height of a- 
| « bout 30 Inches; and all the internal part or 
the tube above the quickſilver, is a vacuum, 
| « or a ſpace, as void of air, as can be made, 
perhaps, by art. I lay a wire from the 
| barrel (or prime conductor of the machine, 
[+ to the mercury in one of the glaſſes, which 
I 2 * conducts 
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conducts the electricity to the tube. 
globe is whirl'd 3 and behold! FHow 
quick the lightning flies from the mercy; 
into the vacuum of the tube ?—lIn that, 
ſtrong, how vivid, how ſenſibly, and | 
quick it moves thro that long ſpace o 

tube Aſcending in one part, run 
over the top, and dawn the other leg of 1 
tube, in an apparent rivulet of "i 
When I put my finger on the barrel, to 
tercept the fluid, it flows no longer in 
tube. My finger removed, the torre 
fire ruſhes on, as before, with an uncquol, un 
dulating kind of motion. —In that 
eriment, the conductor to the vacuum, wa; 
the column of quickſilver. 

125. An experiment of this kind may be 
commodiouſly made with the exhauſted [ | 
receiver, on the air-pump, where the con- 
ductor to the vacuum may be the wire, whic 
is made uſe of to drop = guinea and fcache 
both at once. And though art may double 
_ triple the quantity and power of chat 

„by combining together the action 1b. 
re globes under attrition, at once, in thc 
fame machine; yet, to what degree {ocve! 
it be increaſed, twill be in vain to attempt 
to turn ſuch ſtreams of light into a 
that is already filled with air. 
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126. But in many other experiments, if 


that grand obſtacle (the a7) be removed, even 
the glaſs it ſelf ſeems as eaſily pervaded as other 
gros bodies, and the condenſed æther, by 
E neans of its ſubtilty and great propenſity to 
obtain an equilibrium, inſtantly eſcapes through 
the glaſs into the vacuum, as freely as if no- 
thing were in the way. For, 


i 


127. * Exhauſt a glaſs globe, and whirl it 


round briſkly on its axis with the palm of a 


hand applied to the ſurface, and preſently 
you have a light in the glaſs, ſo great, that a 


c 


c 


large print may without much difficulty be 


read by it.“ See Mr. Haukfbre, p. 45. 

i28. I took a /ong gloſs, (ſaid he) whoſe 
air was exhauſted, and which had lain by in 
that ſtate above fix months. After I had 
rabb'd this glaſs a little with my hand, to 


* clear it of all moiſture on the ſurface, I held 
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it over the unexhaufed globe, which was then 
in motion, and at the ſame tune allo 1 gave 
(iz. the unexhauſted globe) an attrition 
with my hand; upon which there were im- 
mediately large and ſurpriſing #afhes of light 
produced in the long glaſs, though it ncither 


touched the moving globe, nor was provok'd 
it lelf by any immediate /er/ble attrition,” 
Mr. Hankſbee, p. $0. T3 


129. Again, at p. 83. o. the ſame Author. 


ock a large receiver, within the body of 
* which I fix'd another. Their axes were pa- 


rallel to the horizon, The outward fſurtace: 
ot 
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F of the inner glaſs was at leaſt an inch 


bY y 


c 
of 
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attrition. And when either of the 
was at reſt, the ather continuing in motion, 


tant from the inner ſurface of the outw--/ 


one. Each glaſs was turned by its own m 


ticular wheel, fo that either both, or but 


might turn at the ſame time. Before 


glaſſes were thus adapted to each other, 


innermoſt was exhauſted of its air; apd 


being plac'd in the machine, I order d 
wheel only to be turn'd which gave mot: 


to the great glaſs; the effect was, that a a 


appeared and ſpread it ſelf in numerous n 
ches all over. This done, I caus'd the 
other wheel to be turn'd, viz. that which 
gave motion to the included glaſs; and ther 
the light became much more conſider: . 
and, I think, the greateſt that has yet bee; 
produced in any experiment made on 
ſubject'. | | 

130. Farther on.— * I obſerved fart, 
that tho' the effluvia ſeemed to be eu 
diſtributed on the outward ſurface o th- 


inward moving glaſs ; yet the light app 


moſt vigoroufly on that fide of it nec th 


4 172 


* 
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(Jay either; for upon trial J found ver, 


little difference either way ; ) the appearance 


of the light would remain a conſiderable 
within the exhauſted glaſs, till the ef. 
of the other were no longer capable of. 


with a force upon it, requiſite to prag, 


the effect. 


j 
4 
4 


| 7 


N , 


(63) | 
Tas not a little ſurpriſing alſo to 


1 that after both glaſſes had been in 
motion for ſome time, and the hand applied 


during that time to the furface of the outer 


ELA XS WS; yrs | » 


one, that then, the motions of both ceaſing, 
und no light appearing at all, if I did but ap- 


proach my hand again near the ſurface of 
the outward glaſs, there would be flathes of 


«© light (like lightning) produced in the inward 


al: as; juſt as if the effluvia from the outer 


| glass had been puſhed with more force w_ 


it by means of the approaching hand.” 
122, From the effects of all theſe e. 
ments and many others it indiſputably 2 


that the common ai” is a much ſtronger barrier 


or ſecuring and confining the ur pure air, 
than the g of the tube or globe, by finding 


tow readily it pervade >> the latter, to efca 
{rom the preflure of the former, when the air 
3; exhauſted out of the glaſs. 


RW 
133. Hence alſo it evidently appears, that 
the ſole cauſe of the whole electrical Phano-e 


menon depends on this principle, namely, hat 
the As air or ather is retamed in the expe- 


rments by means of the repelling ſpring of the 


3 ca ſecondary air, which confines it 


wn on every fide to the groſs body on which 


10 5 iccumulated. 
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34. Hence it appears, that Sir Iſaac New. 


% i #5 poution concerning the extreme rarity 


and 
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dad extreme elaſticity of æther was juſt; Gn, « 
it is fo clearly confirm'd: from the effects of the 
foregoing experiments, where we find ſo 

ealticity in the electrical fluid accumul 
on the prime conductor, &c. as to buoy 
and bear off the common air; and by th: 
means a vacuum is form'd in thoſe limit 
what is equivalent to it, the ether which oe. 
cupies that ſpace, being according to Sir //-/: 
calculation '70co00 times more rare than the 
common air, which it has by means of it- 
perior;elaſticity diſplac d: But yet the fame (1; 
rounding wr retains it there, ſo as not to (4%; 
it to make a free eſcape. 

The want of this knowledge render'd 4! 
moſt every thing elſe in electricity, dark and 
myſterious. bly 
135. Tho the rarity, elaſticity, and ſu n 
of ether ſo mueh exceeds the tame propertc 
in common air, and muſt therefore appear i! 
wonderful; yet how much more fo muit i 5 

ar when we conſider the execeding ex. 
ty and ſubtilty of the common air, Which ( 
freely inſinuates and pervades the pores of 
tious compacted bodies f———By means of the 
ſpring and preſſure of the atmoſphere, watcr i 
protruded in a vacuum to a conſiderable Bg 
as in a common pump, not only whilc the 
mouth of the well is open, but after it 1s c- 
vered ever lo firmly with boards and 
far even then the artificer ſeldom finds te. 
ceffary to ule any precaution, ſo as to leave | 

| | vent⸗ 
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vent-hole through ſuch covering, for admiſſion 
of the air. again, 
138. The elaſtic ſpring and expanſive force 
or the common ait at the ſurface of the earth 
s almoſt incredible. Sir Ifaac Newton in- 
Forms us, he had found by a calculation, 
that if a fphere of our air, of but one Inch 
in diameter, were equally rarified with the 
lame air at the height of ofie ſemi-diameter 


FE of the eatth, from the earth's furfacegll 
= would fill all the regions of the ance 


che orb of faturn, and far beyond it.” Prin- 
tip. Lib. zd. p. 366. | FS 
+ t37. Tis prefum'd that the force of thoſe 
 {Wtridences already produced is abundantly ſuf- 
\ Wficient to ſerve as a ſpecimen of the juſtneſs 
df Sir Iſaac Newton's pofition, concerning a 
ſubtile medium exiſting in the pores of groſs 
bodics, though many more might be added to 
Etorroborate and confirm it were they neceſſary, 
I ſhall therefore (as there appear no material 
tvidences to invalidate or ſet aſide thoſe alrea- 
y produced) enquire yet more particularly 
Phat he has afſerted concerning it. 
138. In his optics we find him making an 
genious experiment to prove the exiſtence of 
ch a ſubtile and expanfive medium in a ſpace 
id of air, and then appeals to the candid and 
dicious reader, to determine, whether it muſt 
got be neceſſarily univerſal, and expanded thro' 
tbe Heavens. See Quære. 18. 
139. He next proceeds to inveſtigate its na- 
b K tural 
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tural, or eſſential properties, and makes #1): , 
rotable diſcovery, which was ſcarce ever 4 
tempted before, at leaft with any ſucceſo, 
ly, that the ſame æther which was fo nic! 
air, was 7000009 times more fine or rare, and 


may not marr the {ſenſe of his reaſon g. 
ſhall cite the whole paſſage, in the follow! 
chapter, and t the prefent with ef 
remarks on the moſt. predominant a ! 


: 
7 
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; 
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Ahality of æther, viz that of ſubtly. 


140. Now, ſubtilty is that property of a 
which by means of the rarity, or exceed, 
fineneſs of its firſt elements or corputc ls, 
in conjunction with its elaſticity, ſeems ncce- We 
ſarily as it were, to pervade or infinuate 1.1 
the interſticial vacuitics of groſs bodies, to ]. 
cape from the incumbent preſſure, and rep. Wee 
ing ſpring of the ſurrounding atmoſphere, We 
tilty therefore, in ſtrictneſs, is by no mans fe 
properly a natural quality, or eſſential propert, 
as either rarity or elaſticity. As a cone. 
quence then of this property of ſabtilty, & 
we find it in the pores of all groſs bodtes, pa 
ticularly thoſe term'd- non-electrics, whethe 
of metals, water, or animals; or vegetables pr 


ö 


* To all minute vacuums (if the term be allos 
ed) i. e. the pores contained in the moſt dente ai 
compacted bodies, provided they are non-clcct 
and thoſe whoſe pores are fo ſmall that the gr 
air is excluded, and where nothing but the {ans 
ther, or primary air can infinuate, ; 
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vided they are green and replete with Juices : J 
Thoſe being the only bodies to which jt eſcapes 
the molt freely, ſince it is not repell'd by them: 
| Any of thoſe kinds of bodies, when perfectly 
| inflated or cut off from all communication 
Lich the earth by means of filken ſtrings, or 
cher original ejefrics, are thoſe to which 
it eſcapes and accumulates all the time rhe 
machine is in motion, it any of thoſe infulated 
bodies are within the reach of it; accumulates 
I fay, the pores ſeeming always fo replete with 
| the ſame electrical principle, as if incapable of 
' receiving any addition, as will more W ap- 
bear farther on. 
4 N. B. The pores of all other bodies cven 
oſee that are the moſt perfect clectrics per f, 
ppear as replete with this principle, as thoſe, 
term'd non-electrics; but in thoſe bodies it is 


| more fra, hx'd. 
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| SECTION 141. 

| Forther Accounts of the IV onderful 


ESSENTIAL Properties of ther. 


| 1 Come now to confider the Rari ity, or 
| Dn 5 Thinnefs, and the Elaſticity, or Springi- 
e neſs of Ether, with the Proportion 
3 by Sir Iſaac Newton between 
K 2 thele 
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theſe Properties in that, and the ſame Proper tics /1 
common Air, and the means by which he in. 
gated that Proportion. 

142. Firſt. That the medium which pro- 
pagates Sound is the common air; and co. 
quently, that the finer and thinner elaſtic a. 
or æther heyond the atmoſphere is the med; 
which conyeys or propagates light from th, 
heavenly bodies, 

143. Secondly, That ſound is obſerved t; 
move the ſpace of an hundred miles, in much 
about the fame ſpace of time, that light m 
from the Sun to the Earth, which diſtanc- 5; 
{jaac computed at 70 millions of miles; there. 
fore as 100 is to 1, ſo is 79900900 of miles, 
ta 700090 miles: From thence he infers. 14 
not only the different velocities of light and 
found, are in the proportion of 700000 t6 :, 
but the denſity, rarity, and elaſticity, are in th 
ſame proportion alſo, See his own words. 
144, Sounds move about 1140 enz'ith 
feet in a ſecond minute of time, and in 
or eight minutes of time they move abu! 
© one hundred engliſh miles. Light moves 
from the Sun to us in about ſeven or cight 
* minutes of time, which diſtance is 2bout 
« 70000000 englith miles, fuppoſing the h 
* rizontal parallax of the ſun to be about 
And the vibrations or pulſes of this med: 1, 

that they may cauſe the alternate fits 07 
0 tranſmiſſion and eaſy reflexion, muſt be t- 
der than light, and by conſequence, 4104 
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720000 times ſwifter than ſounds ; and 


therefore the- elaſtic force of this medium, 
in proportion to its denſity, muſt be above 
700000 multipiied by 700000, that is, above 
490000000000 times greater than the elaſtic 
ſorce of the Air is in proportion to its den- 
ſiry. For the velocities of the pulſes of elaſtic 
mediums are in a ſubduplicate ratio of the 
Elaſticities and the Rarities of the Mediums 


taken together“ Optics, Quere 21. 


145. The latter part of the above Quære, 


and the next following it, containing what 
may ſerve to illuſtrate the foremention d reaſoning 
concerning the rarity of che æther or pure air, 
as alto its expanſive force, are as follow : 


146. As Attraction is ſtronger in ſmall 
Magnets than in great ones, in proportion to 
their bulk; and Gravity is greater in the ſur- 
taces of ſmall Planets than in thoſe of great 
ones, in proportion to their bulk; and ſmall 
bodies are agitated much more by electric 
attraction than great ones: So the ſmallneſs 
ot the rays of light may contribute very much 
to ihe power of the agent by which they are 
refracted. And fo if any one ſhould ſuppoſe, 
that æther (like our air) may contain parti- 
cles which endeavour to recede from one 
another {for I do not know what this Aither 
and that its particles are exceedingly 
imaller than thoſe of air, or even than thoſe. 
of light: The exceeding ſmallneſs of its par- 


: E ticles may contribute to the greatneſs of the 
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# force by which thoſe icles may rec 
from one another, and thereby make 
medium exceedingly more rare and «el. 
than air, and by conſequence exceedingly |. . 
© able to reſiſt the motions of projectiles, 
* exceedingly more able to preſs upon g 
bodies, by endeavouring to expand itſel! 
147. Qu. 22. May not Planets and Co. 
* mets, and all groſs bodies, perform their n 
tions more freely and with leſs refiltanc- 1 
* this ætherial medium han in pry id, , 
* fills all ſpace adequately, without leaving a 
« pores, and by confequence is much denſ'r bu 
Quickfibver or Gold +? And may not its re 
ſiſtance be ſo ſmall as to be inconſider: |: | 
For.inſtance ; If this ther (for fo I will il 
it) ſhould be ſuppos d 700000 times m 
elaſtic than our air, and above 700000 tire: 
more rare, its reſiſtance would be 
600000000 times leſs than that of Wann 
and fo fmall a reſiſtance would ſcarce 
any ſenſible alteration in the motions ©! 
Planets in ten thonſand years. If any on: WE 
would aſk how a medium can be fo rarer 
him tell me how the air in the upper 1.6 
of the atmoſphere can be above an hunacd WF 
thouſand thouſand times' (i. e. an hundrea WF 
millions of times) © rarer than gold? Let hm 
* alſo tell me how an electric body ca. by 
friction emit an exhalation ſo rare and {til 
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and yet ſo potent, as by its emiſſion to cauſe 
no ſenſible diminution af the weight of the 
electric body, and to be expanded through a 
F + ſphere, whoſe diameter is above two feet, 
and yet to be able to agitate and carry up 
af copper or leaf gold, at the diſtance of 
above a foot from the electric body? And 
bo the efflyvia of a magnet can be fo rare 
and ſubtile, as to paſs through a plate of glaſs 
- + without any reſiſtance or diminution of their 
+ force, and yet fo potent, as to turn a magne- 
tie needle beyond the glaſs ? * And 
may not I add? Let him tell him how the 
| clerical effluvia can be 19 rare and ſubtile, as 
to pals freely through a glaſs receiver, and yet 
© potent, as to act on a downy feather, with 
"0 leſs force and activity, than what we per- 
ceive to be acquired by the magnetic needle, 
rom the beſt of loadſtones !—— The experi- 
ment may be made thus. 
448. Let a downy feather be faſten'd to the 
top of a ſmall wire or ſtick, on a foot or ſtand, 
| 2nd cover d with a tall glaſs receiver ; then if 4 
glais tube be rubbed within a foot of the re- 
; ceiver, the feather ( notwithitanding the inter- 
poſition of the glaſs) will follow the motion of 
the hand rubbing the tube. 
149. In all human probability no expedient 
could have been thought of, nor any experi- 
dent invented to have proved the exceeding 
; aity and elaſticity of æther, beſides thoſe prin- 
. pies on which that ſagacious enquirer ſo happi- 
0 Ba 
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ly proceeded : Poſſibly they might for eder 


remain'd in oblivion. For altho' the gener; 1 
Phienomena ariſing from the natural ccc 
have been obſerv'd by many ; yet we 90 Ky 
hear of any who ever repreſented it as poll: 
of thoſe properties in ſuch an eminent degree, 
or that ever thought of any expedient where 
to compare it with the common air, and 
pute the proportion of the difference ee ech 
thoſe properties in ther and the ſame pio 
ties in ait. 

1 50. From the feats then Which Sir 7 
had been mentioning, his conehrfions were 0 
before obſerv d) that ther muſt neceſſariiy b 
at Icaſt 700000 times more rate than the cy1- 
mon ait, and yet 705000 times more claſt. 
Properties, which altho' they ſeem incom pare Tr 
ble with each other, are yet verified by) 
electrical fluid, in Which thoſe — 1 an Urs 
obſerv'd to exiſt in a os ſurpriſing degree, | 
thoughthe preciſeneſs of the proportion may not 
be eafſily Geteilte d: Probably, as before o- 
ſerved, there is no other means of making ay 
tolerable computation thay thoſe. which arc 
there laid down. 

18 z 1. If thoſe natural properties ſo obvious 
in the electrical fluid are heedleſly pais'd ane 
and diſtegarded, the experiments ſeem irrec0!- 
cileable with each other, and conſequently is- 
explicable ; but when thoſe properties are d 
examin'd and conlider'd, they bechme ſuch a 
key as to render the moſt abſtruſe of then Ty 
ab 


— 


seng TY...” S 


— 
. 


a4 


— 


Mm 4 4 


1 1 

| (730 

pod intelligible. 8 
| 152. It muſt be confeſsd that for a medium 
be ſo much rarer than the air, and at the 
Foc time as mach more claitic, appears like 
e greateſt paradox, eſpecially when we con- 
ler the method of raritying the air with the 
pucumatic Engine, which is, to exhauſt the 
$-cciver of the main body of the air ; for then, 
Etho' the remaining part muſt be own'd to be 
duch rarified, yet the elaſticity muſt, for that 
Kon, be weaken'd in the fame proportion. 
At firſt ſight therefore I ſay, and before it is 
guly confider'd, ſuch propertics in the ſame 
gedium may ſeem almoſt impoſſible; yet we 
Pall find by the following experiment, that 


- 


both may be much heighten'd, even in com- 
Mon air, by means of heat. Let a blown blad- 
fer, for inſtance, when well dried, be nntied 
c preſsd with the hand till the air ſeems all 
&cluded ; then if the neck of it be tied again, 
ped the bladder put into a very warm place, 
pe remaining part of the air, which is con- 
ald between the folds of it, will be io ex- 
ended, that the bladder will very ſoon be as 
Bent and turgid as if new blown: Here there- 
dre is an increaſe of the elaſticity as well as 
che rarity ; the former is evident by the 
Epanion of the bladder, and the latter by its 
EE&cupying more ſpace. — The ſame expe- 
cnt will ſucceed; if inſtead of heating the 
Vader, it be put under the receiver of an air- 
ue and the air exhauſted, for then the in- 
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ternal air, ut; in ; the folds, will exp. 
it fills it, as before. 22 

N. B. If it be obj cd chat die fon nen. 
tion'd reaſoning of Six Jſaac being dene 
only as Quæties, no great ſtreſs ought there, 
to be laid on it. It ma) be anfwer'd, tha: 0 
making of the experiment &, and the rea! mi; 
deduc'd from it, clearly prove it was then 
opinion, that ſuch a ſubtile medium no: onl 
exiſted, but alſo. that it was univerfal 
His 29. Advertiſement alſo, at the ann ng 
his Optics ſhews that the principal reaſon 
putting them as Quzrics was the Want e 
periments to prove them, and he expreſſes n 
the leaſt doubt or heſitation concerning the truth 
of the doctrine he had been diſcufting. ! 19. 
ever had he made any doubt, the modern o. 
periments have ſo verified the truth of H con 
jecturgs (it they were no more) as to 10 
all ſuture diſpute. 


I Optics, Quere 58. 
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Part I, 
Jord Veralam's Conjetures concermin 
(1 ſubtile Fluid, 40% the Anthor's 


| new Account of a more rare and ac- 
tive Part of Ether, 20 which he Gives 
\ the ſame of PNEUMA, or SpiIT of 
| FATHER. af #0 4 

* 


NAA worthily eflcem'd and reaown'd 


4 


INIT N Philoſopher Lord Bacon, as well as 
1%] 1 Sir Tfaac Netefon, was of opinion that 
a fluid, extremely ſubtile and active, 


exiſted in the pores of groſs bodies, 


154. © The Spirits and Pneumaticals (he 
 frys) © that are in all tangible bodies are ſcarce 
known. And then inſtances in a variety of 
circumſtances wherein the world had bcen 
gtoſfly miſfaken about them“: Which obſer- 


vadions, tho now they appear ſtrictly juſt, yet 


could at that time be conſider d, but as merely 
conjectural, having no fatticient evidence to 
ſupport them, no proper experiments being 
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produced to countenance ſuch an opinion; 
Was therefor cr ejected 75 Nor Was it Ca path. of 
ſuficient proof before the ſurpriſing accident 
diſcovery made by profeſſor Mauſeben bo. 
But ſince that, and other ſubſequent ones, 1 
are furnith'd with evidences. which {ſuth oc! 
prove, that thoſe aſſertions were not mer» (1. 
jectures, but rather like predictions, which 
now clearly verified and realized by the pu 
155. © Thoſe inviſible things, that 
Lord tells us, were but little enquir'd in 
* altho' they were the things, which 664: 4 
NATURE principally :'! Thoſe fpirits ore 
maticals were ſcarce known: Yet without 
the help of theſe, he aſſures us we can m: 
No true analyſis and indications (as he expreſs 
himſelf ) of the proceedings of nature. 
This, we are now. convinc'd, proves litcrally 
true; not only that fuch ſpirits, or prev! . 
cals merely exiſt, but we have the highef 1- 
dence, even that of our ſenſes, pointing out © 
us that very identical agent it 1elf, in a mor: 
conſpicuous manner, and rendering it 
more familiar and, plain than ever We wer 
able to do even the common air. 
N 156. No doubt but that noble author 110 
Sir Iſaac Newton meant one and the fam: agen 
or medium, tho the former varies a little (rc 
the latter in his term, and makes ute 0: © 
plural number || whereas Sir J/aac always al. 
| {- Pncumaticals,” 
N 
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(in the ſingular g. 


187. But it is to 15 blerp d. that in 10 


courſe of out experiments we frequently diſco- 
da much more rare, ſubtile, active part of 
 xrher, which has not yet been conſider'd, tho 


its effets are obvious, and the neglect of attend- 
ing to them has been the occaſion of various 
ambiguities. This fuperior part of it, (for ſo J 


muſt call it) tho' it ſeems inteparable from che 
utile medium, diſcoverable by electrical ex- 


periments, is yet remarkably evident in many 
other Phænomena of nature, For this more 


active part therefore, I am at a loſs for an ad- 
equate Term: Should J call it EssENCE Or 
. THER, ſome would perhaps alk what { mean 
by ſuch an eſſence, or ele call it an unmeun- 


s ig Term. [ thall are fordiſtinction's Has, 


de and call it in 2 by its more ori- 
dal appellation, PNEUMA, or elſe, Spiri, of 
N ; and Mall crave the liberty of the pro- 
zullcuous uſe of thoſe Terms: For I find 1 
{hall be conſtrain'd either to make uſe of them, 


or others imular to them; ſince, as I ſhall /hew, 


Jome other agent exiſts much more ſubtile and 
active than even the electrical medium itſelf. 
As no latisfactory method appears to ſolve the 
Fhænomena of Nature without ſuch a Pneuma 


er Spirit, I ſhall in the firſt place produce my 


kridence to ons its exiſtence and thong 


3 


» 1 


* 


$ Spirit, Subtile Medium, | or Ether. 


We 
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we have very clear glimpſes of it from the £, 
fects of many electrical experiments i 
none more than one, Which aß be eftesr 
purely phyfical . 
158. Few wot'd imagine that tack a ſiihtih 
active Agent of Spirit 1s mceflantly pati'n, 
eſcaping as it were from the upper 19; 
{thro' evety vertical bar of iron or ſteell t/; 
earth, and as we ſhall ſoon find, thro' 
compaſo needle from the ſbuth to the Wi 
chd, and to all rarifted limits, and part 
to accumulations of the electrical flu 
3 the rubb'd tube or globe. 
"The exiſtence of ſuch a Pneunia, 

a ſubtile part of æthier, is provide t th 
following eaſy experiment : If the lower c. id nf 
a vertical rod of iron approach but the no 
end of a magnetic needle, that north-en th 
from it, and if the bar follows it, it wil! : 
the needle round and round the compais. |!» 
ftop, the ſouth-end of the needle will £1 
the lower-end of the Bar: Inſtantly drop dow 
the hand and the upper end of the Er 
drive the ſouth-end round, and if the Bar 4 
the north-end of the Needle is driver to ts 

160. From theſe effects when duly con 
it alſo evidently appears, that the elaſtic nel. 
ma is conſtantly pafſing thro the pois d may- 
netic needle from the ſouth thro the north 
end: If the Bar be inverted, yet. tl 
upper and lower end of it produce the am 
eftccts, for which ever is made the lower 


it 
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F it. we ilk be the north end, and the rer, 
mot } the ſouth. 


161. That, ſuch a ſubtile Pneuma is con- 
ſtantiy deſcending from the upper regions, and 


which effects are render'd ſenſihle by means of 
iron Bars, 4s; evidently confirm'd by all ſuck as 


have been, agy time in a vertical poſition. as 


Tongs, Poker, Sc. But eſpecially by ſuch as 
B have "remain'd, 2 long time in e an erect po- 


en as the Bars of old Church- windows Se. 
402. Are not theſe effects from the length 


of tune the ſamę Pncuma, or moſt ſubtile active 
part, that has been paſling (wiftly and violent- 
ly thro' them in the ſame, channels, and which 
5 worn them away as it were, and in a very 


ucular manner; for the upper and lower 


cm ds of thoſe ancient Bars when brought to the 
waguetic Needle act not only with much more 
vigour than a common Bar, hut if they are in- 
verted, the foremention'd Pneuma, tho fo rare 
And claſtic, ſeems incapable of deſcending thro? 
chem in the ſame channels, as it did thro the 
KWommon Bar when i mer ted, either end of he. 
hen upper moſt or lowermoſt produccs the 


fame effects, but no longer than it remains up- 


permoſt or lowermoſt; whereas the old Win- 
dowebars act as natural magnets, and in the 


Fame manner as ſo many Loadftones, each end 
of which, when inverted, acts in the very fame 


fades as before, that is, the original lower end 
a the old Bar will ſtill drive the north-end of 
due Needle, notwithſtanding it is inverted and 


M ade 


(18 ))- Pax: . 
made the upper ends and the original uff 
end of it will repel the ſouth-end of the N. 
a 71 OAT) | 
Mal I ſhall now ſhew the effects of 
Pneuma in electrical experiments. 
VN. B. This moſt ſubtile active part of the 
ætherial fluid cannot be the ſame part v 
we obtain in our electrical experiments tor 
two. reaſons, int, becauſe in common ei. 
ments. it pervades all metals indifferently, ud 
in the ſame manner; whereas, in the foreg-iny 
experiments the effects are render d ſenſib 
means of iron Bars only; and ſecondly, 'c- 
cauſe; in electrical experiments it frequent 


CY 


appears from its. effects, to act in a differen! 
manner from the electrical ſiud as will bo 
dent from the following, which if carefully 
tended to, many of the otherwite inſupc 
ditficulties will diſappear. 
164. The electrical medium refuſes -- |: 
were to come in contact with a glafſs f. 
inſomuch that tho" the Leyden gxperime: 
ſucceed ever ſo well, à bis of Gluaſs intro 
into any part of the circuit prevents the pe- 
ration; whereas, if, as at Sec. 1 48. a downy 
feather be fix d on the top of a vertical ue. 
and Cover d with a glaſs receiver, and ift! 
glaſs tube be rubb'd at a foot diſtance tron: it, 
the feather will follow the hand that rubs the 
tube as freely and as vigorouſly as if nothing 
were between. Is not this a much more {til 
ſpirit than the clectrical medium, ſincc 


per- 


? 

2 

: 
. 
'Y 
* 
I 


i 
. 


E 


* * . + 9 
* 4 1 81 5 


pervades not a glaſs while replete with att9 
| The ſame Phamomenon is exhibited in a vari- 
ety of other experiments, where wo find light 


# 


© dies are. affected; thto' the glaſs as fretly as 


5 if nothing were in the Wa 
nas the maguttie needle, or 


* Und: as elgerelhy 
cel-filings are mov d 


beyond the glats at che approach of a magnet. 
If then according to Bir Tſafs 24 rule, To 
| © the jame-offetts aud mut as far as profile are 
tile Jame ' cut, *the magnet virtue Which 
E mores the iron or tee frlings beyond the gloſs, 
aud the Pneuma or electrical virtue ſuſt diſcos 

vered, which moves the Feather, Leat-gold; 


eat-braſs, Sc. ſo Vigoroutly beyond the late, 


E nuft be the ſame identical ſubtile agent, actin ng 
n different capacities and in different forms. 
This Rule therefore, I beg may he paticglarly 
uttended to; fines many phyſical experiments 


will be! greatly illumisated by tontiderihg it 


| atcntively, wich would otherwiſe ſeem much 
; | more abſtruſe and unintelligible,” og os 41 


3 
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I render this: morę plain. | 


Let A B, Plate 2. Eig. 8. repreſent this 
Slate Tube; F the Hand that rubs it? C II che 
late Receiver; E the downy Feather, The 
bertel Lines and Arrow reprefemt the Fel- 


wi — * in from all the eircùmambient Par ts 
0 


to the 


{t rarified port, I. e. tg dhe part of 


de glas Tube under the rubbing Hand. 

NV. B. Pie glaſs of che Receiver being no im- 

mg to the phlage of che Pains thoſs 
E M ravs 
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rays, of it, which happen to; pala thy the b. 
ther, cauſe the down part td ſtretch fort! 
ihres in the fame; dixection, 412. to the Mol 
are limits, and which, for the above mention 
xealpn, follows the rubbing haud. 

80 intricate and perplexing are the (ur. 
ꝓriſing effects produced by the electrical exycr. 
mentz, when 8 ſolution is attempted by nien 
of attractien, as te appegr like the greatec 
radoness ad thus, Lam throughly ſatisficd, the 
only reaſon hy the ſubject has; after fo mu 
fruitleſ attempts to gxplain it, been given uy 
a8, Ahſolutely inex plicable On any rational prin- 
ciple hatever: But the Pneumatical Scheme 
accounts) for the Phanbmena, and points 
the effects in ſo plain a manner, as to remove 
thoſe. difficulties, which; before ſeem'd ine 
table, and makes them appear like! natural and 
negeffary oonſequenees; and this muſt 214 
be the caſe, according as We reaſon from Wrong 
or right principles. eng. If any one rub 1 glat 
Tube and hold it at a proper diſtance f 


% 


downy- feathers | leat-29ld, or any other 119111 
bodies, he will he convinced there is no necti- 
ſity for reaſoning ſo irrxtionally and unphiloto- 
Phipally ast ſuppoſe the | glaſs Tube, Winch 
rubhid, hoth to attract and repel. - But however, 
It, any one enn render the effects of cl-&ri- 
cal experiments, more intelligible, and accoun 
for a greater variety of the Phænomena of 
nature without. ſuch a Pneuma or Spirit, {hall 
5 ky E Nat HE 
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| Nature extremely frugat in het firſt Principles, 
| and as extenſive in her Effects conſequeht- 
| 1; finceſhe is never found toe in vain, ant 
s Sir Iſaac Ne bbfervesg ff it in aan whore 
| 1 woill ſerves heut be ale d to be the 
* beſt naturaliſtawho accounts for her operations 
| the moſt clearty and wick the feweſt requiſites; 
that is, he whoſe data are the moſt coneiſe, will 
de thought to have purſued fimple naturs With 
me greateſt preciſion, and in the miſt Tatibnal 
manner. And here I muſt Senf What ['be- 
fore hinted; that I ſhould not have rilqued the 
Cenſure of my Reader” by adding the Term 
| Pnenma to the philotophical Votabulary, bad ! 
ot been under an abſolute neceſſity of doing it. 
he effects of fuch a Pneuma or Spirit 
ef Ather are in a variety of cireumſtances too 
obvious to be denied by the careful enquirer, 
not only when he is employed” at the" elect 
| tricat. Wheel, as I obſerved, but when! he 
| conſiders many natural appearances, 4. e. phy- 
cal experiments ſtrictly ſo call: A more 
convincing tance we nova not deſire than 
| thoſe of the vertical iron” Bars, the effects of 
| which have ſo remarkable! an affinity Witli 
| thoſe of Loadſtones, and which tlicy' exidetitly 
, acquire by the fame means; viz. chat df an in- 
| viftble elaſtio agent inceffantly paſſiug thro 
hem, and æhis like the magnetical agent affects 
| 10 other metal or thing than Tron, which 
ettects are ſo conſtant and fo regular, that 
ng tis imagined hut invincible preju- 
| M 2 dice 
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dies van prevail with them t6 deny the force 
of the evidence.———Az to my own part] 
am clearly convineed of he general utility of 
ſuch a Pneuma; many of — ahſtruſe ph 
mena of naturs ill be greatly facilitated there, 
by, and render d more intelligible; and me- 
chanical agency will then be much farther eu- 
tended. on clear and rational principles, 1 
chaten more firmly eſtabliſhed. 

JTis preſumed L may appeal to the ingen 


uopfejudiced:: reader to determine which 
moſt agreeable to right reaſon: Whether u 


an inconceivable attraction of which we n 
form no kind of idea; or whether ſuch + 11 
tural agent which appears fo plainly in 2 
ety of different circumitancey that we c 
gaſily miſtake it. 

For Inſtance, Which muſt appear tie 
probable, an aifrittion between the Sun 


Planet or the Sun and a Comet; or an eh 4 


agent beyond the Comet to impel it back 
towards the moſt rarified part? i&ipecia!)y i 
we -confider - that Comet in the year 0800, 
whoſe period is 375 Vears, and which con. 
ſequently takes up 287 Years in paſſing 10 it 
utmoſt diſlance, a will not be til: tte 
Lear 1967 r 
165. A variety of other! aden ex pell- 
ments might be produc'd to confirm the 
gence of ſuch a neuma, in ſome of W 
appears luminous, in others, by other ? 
and an of tome Experiments in % 17 £1 
10118 
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bibits a /u717207s appearance: Thaſe appearans 
es of it, When mo? u67rve, are ſeldom ot ever 
E Lnowns but where the common air is either 
bent or ele rariſied in à very high degree. 
166. As firſts the flaſhing Lights that appear 
within fide of 4 glaſs Tube or Globe when ex- 
muſted of their Air and rubb'd. N 
E 167. Secondly. When the glaſs receiver of 
en air-pump is exhauſted, and a wire or rod 
ot metal communicating with the vacuum is 
dectris'd, there appears mott remarkable flaſhes 
Þ of light in the vacuum, if+the air-pump be 
ſupported with an electric per /e. 
168. Thirdly. The ingenious Mr. Murtins 
experiment made with his long curvated tube 
mention'd in the 11t Vol. of his young Gen- 
man and Lady's Philoſophy, p. 321. where 
tie luminous appearance was like one continued 
irram, up one part of the vacuum and down 
the other, like an apparent rivulet of fire. 
1069. Fourthly. An experiment of Mr, 
Hauliſbee, 2d Edition, p-. 85. he contrivd two 
E wllow glaſſes in ſuch a manner that one of 
chem might be exhauſted and then put within 
che other; in this form he cou'd make them 
urn on their axes, in his machine, either the 
E lame or contrary ways, while his hand was 
E :1bbing the outermoſt glaſs. What was moſt 
remarkable, after the attrition of the hand 
ceasd, and the motion of the glaſſes too, 
i he then breught but his hand near the out- 
= moſt glaſs, a Pneuma or Spirit of Ather 


3 eſcap- 
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_ Qing; I ſhall therefore give his deſcrip, 
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efcaped from the 1 but. was inviſible ti]! i 
had paſs d through both glaſſes, viz. till it 
came to the infide of the exhayſted. glaſs, where 
it appeared like a flaſh. of lightning. 

I bat it eſcap d out of his hand canne |, 
doubted, — it did not EP but at the ap- 
proach of his han. ur 
1. The following experiment is ar}, 
of.Mr, Haukjbee's, illuſtrating the above c 


Parr | 


o in is . Words, with his leni "nt 


ah in the an dee. 
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with, others, tending 70 Point 01! th T It 
fame Agent, by means of its exco//1 Wo fre 


rapid M. orion towards the' Ki me = 5 
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* Have difcovertd': ſays: — Hake ph 
N ſome properties of this electric 0 
ze. matter, which may ſcem Wonder 0 

to thoſe who nicely confider them: WF {4 


« {ince they afford us a fort of repreſentation: of . 
© the great Phanomena \of the univerſe. For, Wt 
having obſerv'd that light bodies, placed nar WW — 
4 any Ft of the rubbed cylinder, tome) 0 . 
de . 


| 4 f 85) 
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© © be equally atrräcted, I contrivd a ſemicitefe 
of wire, Which eond faſten tt a — 
Adilſtance, making* it encompaſs the 
| © {emicylindrical ſurface of the paſs at 4 or 5 
inches diſtance: This wire had ſcveral pieces 
of wochen threack faſten d to it, ſo as to Hang 
down from it at pretty nearly equal diſtances: 
E © The length of them was ſuch, that being 
5 extended in''adirectrorr towantly the enter 
| © of that imaginary circle on the fert face of the 
glass, in the plane of Which che bitte was 
. placed, they wou'd then reach witltit Teſs 
than an inch of the cixcymference of that 
circle; but if left to their weir Hberty, they 
bung in a parallel poſitiom to each other. 
4 The cylinder was placed with its axis paral- 
el to the horizon, and ix this poſture it was 
turn d ſwiftly about; and then by the rapid 
motion and agitation of the ſurrounding air. 
the threads Were lifted up and bent upwards 
from the axis of the voylinder,” ns 
All this whale, here was only the ſwift mo- 
tion of the cylinder round its axis without 
I any attrition.” But now, when I came to ap- 
&& ply my hand to the lower o_ of: this phiſe 
F* (6 fwifily -whirl'd: about) and confeqtently 
00 add e to the former motions. the 
bf reads. profently began toehengs their dirbcti- 
cu, aud all harmonioufly ponited to the center 
io of the circle, in * Plane the a Was 
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13 Rather the! Place. of Atttnien. 
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eaſe, I made uſe of a 
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or flung out of that poſition, by the 
occaſion'd by that violent niotion ! bm 
{ if there had been no ſuch hurry t +, 
* about them) they ſtill perſiſted in their 
* tral direction. Aud to render it mj]; 
© bly. convincing, how abſolutely this 
* depended upon the attrition, I found 7 -»/ 
y. ſhiſting ile place g the attrition hither 17 
* thifyer, draw te threads towards this or. 
end of this cylinder; hut yet they all ſtill! 
uvniformly converging towards ume c 
the axis of it. o that they form'd then ily: 
into a fort of conicał ſurface. 

„ Farther ; if the wire with its looſe thread. 
were 7eversd ſo ns to encompaſs the | wer 
part of the cylinder, (as before it did the vp. 
per part;) yet the effect ſtill anfwer'd with the 
fame exactneſs ; for the threads were al! cl 
ed inta fo many ſirais tines,” fill direcing 
feboes to a Center in the axit of the glaſs.” 

. 172: © Hitherto the axis af the cylinder v4: 
placed hariauntolſye In thernext place, 
in a ver/icat poſition, ſo that it ſtood perpefd 
eular to the plane ef the horizon, 1 which 
| ire hoop, winch wi 
neceſſarily to he placed parallel to the hor)! 
ſo that it might encompaſs the cylinder te 
ſame manner as the ſemicircular wWire did be. 
fore: Only one part of the circular wire 


4a 


A + N 


left open, to make way for the touch 2 


hand which was to give the attrition, A if 
Wire 


ga 1 
© vita being thus placed it was evident that the 
threads (without ſome external force to ſup- 
pott them) mult all flag, and hang perpendicu- 
farly downwards. Yet, as ſoon as the motion 
and attrition. were given, the threads preſently 
began to be extended ; and, as if they were be- 
© come ſtiff and hard, forni'd themſelves into an 
E horizontal plane, their looſe ends pointing to 
a center in the axis of the glaſs, as before.” 
z. And thus in all forts of poſitions hat- 
bocver, both of the wire, and of the glaſs too, 
E were the threads acted by a ſort of centripetat 
orce, to the laws of which they were always 
oomformable. Haufeſbee's: Exper. p. 67. to 
| | 74. Again, I took an Hemiſbberic! 
gilais of about fix inches diameter + Into this 
I I conveyed a fie, in manner of an ae, 
Which had the woollen threads (formerly 
made uſe of) tied about jt. The glaſs was 
icrew'd by the zeck to one fide of the hi,; 
© and being fix'd on the Machine, the great 
© wheel was turned, and the friction made ors 
he outward furface of the glaſs, as uſual. 
And now the threads preſented a Phenome- 
non, not a little pleaſant and ſurpriüng to 
behold but yet ſuch as I expected 20d hop- 
ed for, in the contrivance of this particular 
Apuratus. For here was juſt the reverſe 
of what happen d when the ſemiciceular 
wire was placed on the outſide ; That is, the 
F chreads bere, iſſued like rays from a center 
bu 
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to a center 

Haute Pipe p. b. 
Nl wall now endeavour to 4folve h 
Phehemend from the viſible dſfectꝭi I 
Vinits ſurreunding MrbeHauti bers grevolving 
- glaſs Were rarified by the attrition of the hand 
on the ſurface: That is, the air furroun ding 
the glaſs Was buy d up and borne away (roy: 
it by the vaſtneſs of the elaſticity of the accu. 
rrulating ther: The Air being thus displ ed 
from the included limits; thoſe limits may ches 
be eſteenpd fimilar to an exhauſted glaſs He. 
ceiverꝭ and they do in reality appear ſo from 

the effects; for the Phewma Ine ruſhing vio- 
lently into a rare limits to reſtore the, oor 
librium 2 s of drives thoſe looſe end of 
the /Phevdls ts wards the moſt rarifiel 
part; i. e. to Whatever part of the Cylinder the 
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© + rice 7 in bot Cate” the NE rice of te 
Threads pointed to 5 0 of the Glaſs, vi, 
where the Prickiön Was de; is it not more rcon. 
able to ſuppoſe, that thoſe: extremities of rt 
Threads were affected By: that rubb'd Surface, 
ther chan its Center, where there was no ices 
I It cannot ng cre which-drives a feather or 


other li 22 on fare limits ſurrounding 
he el glaſs, he r. being firſt driven a 


TE 


Fo it by! the eee elaſtic fluid ſurrounding 
it; conſeq| ently tlie effects proceeded'from the ſam? 
Tubtiſe dhe” ruſhing ep the artificial Vacuum 
with that rapidity Which cauſed ag Res to aps 
you! ſtrait and ſtifſft. 
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mbbioghiecd: was ſuiſted Experiments 
to Alluſtrats : the precocuny Arguracats, are the 
— on Ong n HH 
ee glaſe tube be well dried, and then 
1 hand, it aequires an Atmo- 
ſphete (as e ſay) of the rare + elaſtic fluid from 
the hand that rubs it: Anck if a piece of Thiſ- 
tle-downzbereteaſed from the fingers at a con- 
ſidetable diſtance; it will immediately Begin £ N 
move toward the rare limits encompaſiing-th 
tube The Motion will be but ſlow at firſ 
ſting out. but wall! be gradually accelerated 
till it arrives at 
cal proportion of the ſquares: of the ſevęral diſ- 
tances : Far the motion appeats much like that 
of a teather toward a fire, When releaſed at a 
proper diſtancs from the chimney The 
——— at the tube, but it 
inſtantly acquires a capſula or atmoſphere of the 
| claſtic fluid, and is immediately repelld out of 
| thoſe rare limits ain with great violence; and 
| if the fingers that firſt releaſed it be near, it flies 
to them 3 and, the atmeſphere of the ſubtile 
lluid encompaſſing the Down eſcapes to them, 
and the Down is as inſtantly driven back by 
the Pneuma into thoſe rare limits, as at firſt, 
where it again acquires an atmoſphere, ' and is 
s inſtantiy driven out as before; and thus it 
vill continie to do for many times without 


the hand, nor any other non- electric be near, 
it will be blown as it were quite away and if 
N 2 the 


A 
59 


5 
, I 1 1 — 
e 5 „ — 2 e rr 7 


u tube, probably in a recipro- 


any freſh attrition at the tube, and if neither 
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| Down be purſued by t 
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the tube follow it, the elaſtſe fluid Mcompaſf. 


ing it, will, with che feucher, be-Uriven all Or 
the room, or from near the bottom to chic 0 
of it, provided a ſmart ſtroke. or two with the 
Hand be now and then given to che tube: It the 
e tubs, ſuppoſe dow n- 
ward, and chen removed and brought under the 
Down, it will Krſt ſtop, and then move dire Al; 
upwards. And to ove' tho pr of tit 


little elaſtie Atmoſphere ſurrounding che ow: 


to eſcape from the ſpring and ne of the 
common Air, When the Down is driven by (1; 
tube to 4 certain diſtance from the cieling, al- 
though the tube at the ſame time makes a 
ſtop,. yet che Down does not; for the {ame luck 
atmoſphete having reached the cieling, the 
Down without any farther purſuit flies 
where, the electric atmoſphere eſcaping, it 
immediately impelkd by the me, and 
oy again to the Tube. 
Jo illuſtrate the foregoing yeaſor ing, 
ani to render thoſetwo properties of c 
rarity and extreme (elaſticity in the electric 
fluid ſtill more conſpieuous ; and to thy u 
exceeding” great propenſity to eſcape from a 
condenſed ſite to the earth If the exper 
ment be varied in the following nner the 
down or feather will be furpriſingly agitated: 
This, by way of diſtinction, hall call my vi 
brating experiment. 
178. Inſtead of the Greentionel ExPeTi 
ment with ad Let the Dowñ be brought 
de 


2 
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near to 4 hody eftrifed. at the Machine, as the 
E prime Conductor, or which is better, a metal- 
; k Sphere, whoſe ſurface is either poliſned or 
gilded a Such a body being electriſed is en- 
compaſſed with an Auen r of the rare 
9 claſtic Fluid, in the fame manner as the revoly= 
| ing glaſs Globe, or as the foremention'd Tubez 
E conſequently the effects will appear the ſame 
at the rare ſurrounding Limits. | 
| | 179. Let the Down be brought within a for 
E Inches of the clectriſed body, which when ro- 
Jeaſed, che ſame Phænomena will appear as be- 
fore, but in much greater Perfection than when 
the Experiment was perform'd with the rubb'd 
2 Tube: Thoſe alternate Pulſions and Repuly 
fins will be performed with much greater agi- 
© lity and freedom, and the celerity of the Down 
| will be increaſed, as the diitance of the finger 
| ; and elvctriſed body is leſſen d. When the diſ- 
tance is about two or three Inches, tore or le, 
4 {which due diſtance is ſoon found by trials) the 
motion becomes fo exceedingly rapid, between 
= the clectriſed body and the tinger vehich releaſ- 
edit, chat even the fight of the Down is loſt, 
and the appearance of the motion tao, Which 
by being much too nimble for the eye, all that 
= remains viſible is the colour of the Down only; 
_— ©ontequently no tolerable computation of the 

| Ire. of vibrations can be made, Which may 

Perhaps be ſeveral thouſands 1 in the ſpace of a 
mute. 
K 150. N B. The leſs the ſize of the Down 


18, 


there been any attracting quality communicate 
to the Tube by rubbing it, how comes it t 


to Attraction, and which acted on the 
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is, the quicker are che vibrations, provide 
diſtance of the electriſed ſphere and fing |, 
| 1onable,” particularly if the downy Hartz 
at the extretnity of the feather” be elipp d ( M8. 
for: otherwiſe thoſe more downy parts fre. 
iy adhere to the eleariſed 2 and the motion 

is thereby retarded. 4740043 

181. ORT. Since it is allowed tha 
Where Attraction ends, a repelling force l. 
is preſumed to be more natural as 
more philoſophical to account for the I 
of ee by e 55 theſ⸗ {48 
Propertiss. 

182. AuswER. Not to inſiſt upon 
cormnom Poſtulatum Which ſeems quit. arbi- 
trary, having never been ſufficiently pr. 
had the tube been really poſſeſſed of fuch a W. 
markable attractive Power or Quality, as to 
draw the Down from the fingets at ſo p:car 4 
diſtance, as in the former Experiment, hon 
came it to loſe chat Power fo ſuddenly ? r f 
ther, how came fo remarkahle-an Attraction ty 
be immediately changed into an Impulſe Hit 


paſs that when the Down ãs deſcending t 
the floor, (if the tube be then rubb a nd 
brought under it,) it will inſtantly move up- 
wards to avoid the tube? Were not the un: 
aſter rabbing it, poſſeſſed vrith a Power o 


with a much greater force than that of Gray ity, 
hov 


F (95) 


low came the Down; which was deſcending, 
gilt to flop; and then to mount upwards ?: 
8 1:33. To lay the truth, thoſe two remarka- 
ie Properties, Rarity and Elaſticity, appear to 
predominant, that when Men make electrical 
| {2 xperimentsy and refloct on the effects of them 
| good carneſt, they naturally point Out to us 
lomething diametrically oppoſite to Attraction, 
| ſeven a Rarity generated in thoſe parts which 
& {ſurround the rabb'd Tube, and into which as 
auto a vacuum, the Pneuma ſets in, and impcls 
F light, unelectriſed bodies with a, wonderful 
| (force rand velocity thro' thoſe rarified limits, 8 
5 confirmed by the following Inſtance. | 
84. Mr. Haukeſbee, altho' the firſt Man who. 
made any confiderable Improvements in Elec- 
tei ſeem d conſtrained, contrary to his own 
Principles of Attraction, to ſuppoſe a current 
| impel, and deve light n to the Tube: 
| Err when relating the Effeas of one of thoſe 
periments with the rubb'd Tube, he tells us. 
= Ic little bodies would be ſometimes drawn 
ba, ſometimes thrown from the Tube with 
violence; ſometimes be fuſpended for a fmall 
W* time in the Air, and at other times {lip along 
ide of the tube. They would repeat 
theſe leaps and boundings for ſeveral times 
&* together, and. flutter up and down almoſt like 
1 iv many Animals, rather than pieces of life- 
es matter.“ See p. 240. of his Experiments. 
| 85. But vrhen Experiments were made in 
wo he obſerved there was not then the ſame 
ten- 
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tendency 
Tube; though he Tabe was replete with Air: 
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of light W nde the tub 4 
He e e concluded that the action ++. 


common Air muſt neceſſarily contribute: 


Phamomenon : He alſo obſerved, thalt 
Air was exhauſted out of the glaſs Tube, d 
then rubb'd in the open air, it produces 1; 
ſuch Effects among light bodies * , 

186. Prop. 5. p. 244. As the internal 
* is neceſſary to the ation of the Efflau:s, 6 
* the external too: © Becauſe; though the 7 abe 
* was very full of Hir, yet of rubb'd in wv 
* the attrdttive Power was quite loft.” 

187. Prop. 6. As therefore the internal /; 
0 Seems neceſſary, ether to affift the electric 11: 
* ter in its Motion outwards, or at leaft 7: mY — 
vent its retiring mwords ; ſo the extern 
© appears to be as neceſſary to carry the !i, "oy 2 
dies (which. we fay are attracted + ) t wards 
* the Tube. 

188. For if by the heat and rare facts 
conſequent upon the attrition, Ehe Md 
cbntiguout to the Tube, be made /peci/ al, 
* highter ; then of courſe, to keep up the bal. d 
c thi remoter Ain, which is denfer, mult pre 
in towards the Tube, and fo carry away ( i 
s the Lenden) the little bodics lying in its 
=T 7 The Effects were rg within fide of the Tu * 

+ Nortwiihitarnding Mr. Hankeſbee conteilcs the 
Phznomenon Appears. to be periormed by Fu! 00 
J&L. we ſee, he canndt forbear calling it Altre 


* Way 


| 1 

: act e 12 Won | | 

b way Kither alfo. Thus Mr. Hoauteſbee ſeems + 

Saturally conducted to the fame concluſion, or 

Peatly, as if he had had then in view the ſame 

BR city and Elaſticity of the electrical Fluid, 

ich we have ſince found in it. 

389. Thus we ſee when preſs'd-with the 

ihculties attending electric Attraction, how 
Þ:tural it is to have recourſe to an oppoſite 


= ” 


Principle, viz..that of Impulſe, ., 
= 190. From all which it muſt ſeem reaſona- 
e, as well as agreeable with Experiment, to 
Pppoſe that the limits ſurrounding the alectri- 
EE gided Globe, the rubb'd Tube, &c. appeat 
Efron the Effects to be ſo extremely rare, as 
hat light Bodies near thoſe limits are impell'd 
& forcibly into therm by the newly diſeover'd 
Puma or Spirit of Æther, as into a Torricel- 
In Vacuum were it poſſible to form one in the 
en Air, where it inſtantly acquiring a Cap- 
le or Caſe of the rare elaſtic matter is as in- 
ach repell'd out again. On this reaſonable 
ollulatum therefore (if it may not rather be 
md an Axiom) depends the principal Part 

che whole electrical Phænomenon, and by it 
e moſt abſtruſe Parts (which otherwiſe appear 
much like inexplicable Paradoxes in thoſe 
poſed alternate Attractions and Repulſions, 
ill be render'd intelligible, and the Experi- 
ents no longer ſeem irreconcileable with 
h other, as has been repreſented, but ra- 

Per as the natural agreement and neceſſary ef- 
cs of their proper Cauſes, 


4 See Seck. 178, O CHAP. 
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CHAP. VII Paar 1. 
SECTION 191. 


Of the Sources from whence this Suh 
Matter is ot ain d in the Experincy!:; 
N CCORDENG to my 2d. find: 


mental Principle, its Exiſtence i IS . 
8525 fal 1. e. in all Space; not on'y i al 
open Spaces, but in all minute 01105, cu. 
in the ſinalliſt Vacuities or Pores of the f ||; 
and compacted Bodies And notwithitaud ng 
it long eluded every Senſe ; yet it doth real) 
\ exiſt and is actually preſent in every thing us 
either handle or ſee: And the Reaſon it c apet 
our Senſes ſo long was from its very Natur 
that is, it was not only inviſible but fo {4 
and volatile as always to evade a ſtrict Scrvtiny; 
For otherwite Sir 1ſaac, who ſought mo!! il 
gently after it, muſt have diſcover d it mor 
minutely. 
192. If then every groſs Body is replete wit! 
it, the largeſt Bodies muſt contain the greatei 
quantity, and conſequently the Body "of cl 
Earth the moſt of all, which ſeems to bc tt 
Fountain from whence it is obtain d 1nd i 
which it perpetually tends ; and this will oi 
dently appear to be the Caſe from the tollon 
ing Experiments, 
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= 193. Mr. Hatheſbee was of opinion, that the 
electuc matter was emitted from the internal 
ſubſtance of the Glaſs. on which the Attrition 
W was made. See his Phyſico-mechan. Exp. 


I 194. This was alfo the opinion of many 
others after him; and ſoon after the preſent 
. lmprovements cominenced, many ſuppoſed it 
to be obtained from the Air; but on ex- 
W mination it appeared otherwiſe ; For moſt 
3 Experiments made by way of Trial on that 
W (wppoſition, when but a littE varied, were 
pound to claſh with, and contradict each other. 
W 19;. On farther examination it plainly ap- 
pecar'd from a train of Experiments to be emit- 
ted from the pores of the Inſtrument of Friction 
W it the rubb'd glaſs, and ſupplied from the Earth 
theo contiguous Bodies; and then the Experi- 
nents, as fo many clear evidences, were always 
conſiſtent with each other, tho ever ſo much 
W varied; and tho' chang'd into many different 
Worms or ſhapes, no contradiction or claſhing 
then happen d. —— Experiments which prove 
Wit are ſuch as follow “: . 
96. Firſt. If the Fire be emitted from the 
Wporcs of the Inſtrument of Friction and ſuppli- 
Wed from the Earth; then, conſequeutly, if a 
erſon s Hand be the Inſtrument, the fire muſt 
e flowing through his Body all the time, vis. 
om his feet to the palm of his hand. This is 
eriſtied to ſenſe, if the Room be darken'd ; for 
ectwcen ſuch parts of the palm as are nearly 
W contact with the revolving glaſs Globe, it 
- O 2 ; ap- 
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-appears like exceeding; ſine threads of firc if. 


which will intercept the communication wit! 
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ing from numberleſs pores. Are not the (1p. 
pled by the contiguous particles, and tho{ | 
the. next, quite thro' the Body? But to pro 
that it enters at the ſame time into his {+ 
fronvthe floor, let him ſtep on a cake of Reſins, 


the floor, and after that if he put but his Te: 
very lightly to the floor, the fire appears plainly 
between them, eſpecially if the ſhoe be of; 
And ſtilßb more plainly, it a finger of a Perſon 
on the floor be brought to the foot, for then i 
will be not only viſible but may be plain!) ddt 
aud heard to ſnap or explode. 
197. Secondly. If the Perſon rubbing 1h: 
| Glaſs only ſtands on folded woollen, inf! cad of 
reſin, it is ſufficient ; for then likcwiſe it may be 
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The method commonly made uſe of to prov: 
the electrical Fluid to be deriv'd from the arch. 
was by mounting the whole Machine on or:gins 
Electrics. But all that formality may be aral, 
for if the Inſtrument of Friction only be this (up: 
ported, it 1s ſufficient, ' This may be done by takirg 
off the 'Cuſhion that rubs the glaſs Globe, and 
inſtead thereof, a Perſon ſteps on a Cake of Rehn, 
or a glaſs Stand, and applies the palm ot his Hand 
to the revolving Globe, the leaft reflection be 
ſufficient to inform us, that the ſame end mul! bt 
anſwer' d in every reſpect, ſince the midd!c Zone 
of the Globe, from whence all the other par: cl 
the Apparatus are ſupplied, can be no way {up}! 
ed it ſelf but from the Inſtrument of friction. 
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den and felt; if a finger be brought near to the 
boot, or to any other part of the Perſon ſtand- 
ng oa the woollen. N. B. The folded 
v oollen muſt be of ſome confiderable thickneſs, 
= 198. Wird. If a Perſon rubbing the glaſs 
E Globe ſtand on a chain when folded together; 
che fire, in paſſing from the floor to the foot, 
3 appears between many of the links. And, 
= 199: Fourthly. I have ſometimes obſerv'd it, 
hen the weather has been favourable, to ap- 
pear between the floor and the toe, tho' there 
vas nothing under the other foot beſides the 
= dry ſhoes | | 3 
200. From ſuch hints we are made ſenſible 
that the Experiment may be varied many dif- 
=> ferent ways, each of which ſerves to ſtrengthen 
= ad confirm the Theor. RE 
201. Since then the electric matter is ſo 
= clearly proy'd to be obtain'd from the Earth 


BS thro' denſe bodies, it will be natural to expect 


it to ſhew as great a propenſity to return to it 
again, which accordingly happens. 

EXPERIMENT. When a Perſon is 
electriſed on the Reſin- cake, if he put the 


toe of his ſhoe to the floor, the accumulation 
3 vaniſhes both from off himſelf and every part 
ol the inſulated wires, be they ever fo far ex- 
ten ded, and it all darts inſtantaneouſly into the 


BS Earth. To prove this, let him lift up his foot, 
and the accumulation takes place again, and as 


aſtantly, eſcapes at putting it to the floor; and 


dis alternately, as often as the foot is removed 
5 ; from 
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from one ſituation to the other. But that 
obtained from the Earth, and returns again tr 
the Earth is now fo well known, as to nec 
farther proof; for to ſay the truth, almo!! ,/ 
Experiments prove it. 


- CH AP, R. PART. J. 
. eee e 
Ox electrical and non- electrical Bid. 


N Haye before curſorily remarked, 
1 the World, many ages paſt, was nt 
a Stranger to that Property in Ambes 
-, -; of attracting many light Bodies ate 
rubbing it; and alſo that tis natural to ſupp 
that the term Electricity came from E 
the Greek Name for Amber, which was dc: 
leſs the thing that „it diſcover'd any figns of 
ſuch an attractive Quality after Attrition, 1 
was probably the Reaſon for calling that P:o- 
perty electrical, not only when it appear in 
vor Be but alſo whenever the ſame attracting 
Quality was diſcover'd in any other Body attcr 
rubbing, for then that Body was alfo {:i to 


be electrical: So far, all appears natural, nd 
without any great Impropriety; but yet this 
was the cauſe of a very remarkable one, nam-1y, 
that as Bodies having ſuch an attractive quality 
were 
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were called electrical, fo it was imagined that 
thoſe which were: not endued with ſuch an at- 
active quality after rubbing them were entirely 
devoid of that Principle, and were therefore 
term'd non-=eleftrical : Whereas in truth the Ef- 
{ets of modern Experiments inform us, that 
there is no ſuch thing in nature as a non-elec- 
trie in ſuch a ſtrict ſenſe, or, however, none that 
we arc converſant with. 1 2 


e 
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203. Dr. Franklin very judiciouſly obſerves, 
© that © the terms electric per ſe, and non- electrio 
were firſt uſed to diſtinguiſh Bodies on a miſ- 
E * taken ſuppoſition, that thoſe. call'd electrics 
ber /e alone contained electric matter in their 
© © ſubſtance, which was capable of being exci- 
ted by Friction, and of being produced or 
E © drawn from them and communicated to thoſe 
© © call'd non-electrics, ſuppoſed to be deſtitute 
of it: For the Glaſs, &c. being rubbed, diſ- 
= © cover'd ſigns of having it, by ſnapping to the 
finger, attracting, repelling, Sc. and could 
= © communicate thoſe ſigns to Metals and Wa- 
= © ters —Afterwards it was found, that rubbing 
= © Glals would not produce the electric mat- 
cer, unleſs a communication was preſerved 
between the Rubber and the Floor; and 
ſubſequent Experiments proved that the elec 
= © tric matter was really drawn from thoſe Bo- 
dies that at firſt were thought to have none 
aa them. Then it was doubted whether Glaty 
and other Bodies calld. elefrics per ſe had 

We - ically any electric matter in them, ſince they 
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apparently afforded none but what they fir 
extracted from thoſe which had been call'4 
* non-elerics. But fome of my Experimen:; 
* ſhew that Glaſs contains it 15 great quantity, 
and I now ſuſpect it to be pretty equally di 
* fuſed in all the matter of this terraquco!: 
Globe. If ſo, the terms electric per /, and 
© non-elecric, ſhould be laid aſide as . 
proper: And (the only difference being chi, 
« that ſome Bodies will conduct electric mat- 
ter; and others will not) the terms, conduc- 
* tors and non-conductors, may ſupply their 
place.“ See Mr. Franflin's printed Letter: 
on Electricity, p. 95. 2d. Edition. 

204. Before the late Diſtnvery, almoſt al 
_ Philoſophers in general, who treated of ther 
or a more ſubtile Medium than the Air, 
were miſtaken in one particular relating to it, 
namely this: They imagined that a Medium 
ſo extremely elaſtic and ſubtile muſt /---/; 
pervade all groſs Bodies whatever, that ws: 
are converſant with, but this proves contrary 
to fact; for tho all groſs Bodies appear replete 
with ſuch a ſubtile elaſtic Fluid, yet nothing 
can be much more evident from Experiment 
than that there is a great variety of Bodies in 
which it is fixed, and all thoſe Bodies ſeem to 
refuſe as it were a free entrance to the ſubtile 
Fluid. Of this claſs are all the moſt in un- 
mable Bodies, unleſs common ſpirituous Li- 
quors may be excepted, ſince, thoſe may be 


electrified, and Sparks drawn from them, con- 
| trary 
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y to what happens from moſt other inflan« 
j mable bodies. _——— All den bodies in 
encral are of this Kkind.— -Alſo Amber; 
. ats, and many other hard brinche tubſtances. 
Ff ikeviſe many rare bodies, as Silk, the Hair 
* Horſes, Cats, and probably of many other 
Animals but 'tis found fixed in no compound 
| dy whatſocver ſo much as in the common 
wn which is therefore the moſt remarkable 
Wo! ill thoſe termed EleQtrics, ——In ſhort all 
Wi odics are more or leſs of this kind in propor- 
; en as their component parts partake more or 
lb of one or more of thoſe kinds of eee | 
doc nature is to fix it. 
| 205. Bodies termed nen lien are ſuch 
may be electriſed; that is, ſuch bodies as 
1 hen ſupported with electrics per fe, the elec- 
trical fluid will accumulate and form a Capſula, 
Atmoſphere on them, if any part of thera 
k ©: in contact with the prime conductor, or 
early ©: But if thoſe ſupported non- electric 
bonds communicate With the Earth, either di- 
y or adirectly, no ſuch Phenomenon is 
WE ibited ; for it appears from experiment to 
WE (cave thro ſuch bodies into the Earth. 
206. The Bodies it pervades moſt freely are 
Buch as follow : - 
207. Firft. All Metals in general, and all 
Eoinmon Liquids, particularly common Water. 
E 208. Secondly. All animal Bodies, in pro- 
q portion to the juices they contain; alſo Vege- 
|| þolcs ; So that when a vegetable | is green and 
3 P replete 


as the compoſition of Bodies partakes mor- ;; 
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replete with juices the electrical fluid pery 
it freely; but when it becomes more dry, 
the, pores conſequently are enlarged, the 
er air inſinuates, which is a ſure imped 111 
to the free paſſage of the Ather. And unjve; lh, 


leſs of either moiſt or metalline particles, 0 
pervades them more or leis frecly. 

209. By diveſting Bodies of moiſt parts, 
or by adding moiſture to dry Bodies, th-y 1; 
render'd either electrics, or non- electric \.. 
getables, as before obſerv'd, when grœen and 
replete with juices are vigorous non-elecie 
but as they grow more dry, and the por-« cen. 
ſequently more enlarg d, that property heco 
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proportionably more teeble, particularly i» 
as are of the moſt porous and hollow kind. 4 
| thick of light, looſe wood, for inſtance, ben ; 
moiſt, acts as a non- electric; but who: wel 
dried in a Baker's Oven, it is changed ind: , 
vigorous electric. J took the hint {on 
the miſcellaneous part, of Martin's C:c:t- i 9 
man and Ladies Philoſ. Vol. 3d. p. %! 
where his Correſpondent aſſured him ti 6 MF - 
wood was an electric; and underneath +: tl: : 
following Diſtich : mW 5 - 
210. A Mopſtick well bak'd and by Flannc! "ited, : & 
Became jo electrical, Betty was fig 4 . 

211. I tried the Experiment and fund 9 
when rubb'd, to anſwer almoſt as well as th 
Tube when rubb'd. Light Bodies were ;» 1 WW o 
motion by bringing it near them; and de 0 


Room 
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Room was darken'd, a luminous appearance 
was ſeen under the hand that rubb'd it, in the 
(ne manner as if it had been a glaſs Tube. 
212, I was agreeably entertain'd with my 
Mopſtick, fince I could at pleaſure render it 
either an electrie or a non- electric, by bakin 
or moiſtening it; but if it be ever ſo well dried, 
when laid by a day or two, that property gra- 
dually diminiſhes, and in a little time entirely 
difappears, eſpecially if the Air be in a moiſt 
and damp ſtate. 

213. Are not thoſe different Phænomena the 
Effects of different degrees of Purity of the Air 
contained in Bodies ; 1. e. from the pureſt Air 
contained in the denſeſt Metals, down to the 
groſſeſt common Air contained in a hollow 
Spunge ? Were the pores of any Bodies fo ex- 
extremely fine as to admit of the pure primary 
Air only, ſuch Bodies would be the moſt per- 
ect non-electrics of all others. Whilſt the pores 
of Bodies remain ſo ſmall as to admit the more 
pare Air only, fo long the fame Air moves freely 
in them; but when the pores are cnlarged, as 
in the dry ſtick or dry ſpunge, the groſſer Air 
can then infinuate, and by means of the ter- 
reſtrial particles contained in that groſſer Air, 
it adheres firmly to the groſs Body in the man- 
ner before obſerv'd. f 

| 214. This appears from Experiment to be 
the true reaſon of the difference between elec- 
trical and non-elerical Bodies. But whether 
| Conductors and Non-conductors are the moſt 
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adequate Terms that might be choſen, hre 
by to expreſs the true quality of electrical a 
non- electrical Bodies, will beſt appear af tl 
following Experiments are impartially conti!c;. 
. 
Let AB, Plate II. fig. 3. be the Clas. 

Globs, ; CD the prime Conductor; and E 
Wire coated all over very thick with 8 Scaling. 
wax *, ſupported in ſuch a manner that +1 
end e may come within a quarter or Halt 
Inch of the end d of the prime Conducto: 
When the Friction at the glaſs Globe is mad: 
by means of the hand or cuſhion, and the (ub. 
tile fluid collected, it flows from theucc all 
round the prime Conductor, Where, 
quantity increaſes, the accumulation . 
quently extends to a greater diſtance from 
and by being much more elaſtic than the com- 
mon Air, it extends its dimenſions, buoys un 
and bears away the Air from the prime Con- 
ductor, as far as the ſpeck'd line, c, d, h. x, 

which; ſuppoſe a foot diſtance from it, che 
molt pure, rare, and claſtic part js at the pr me 
conductor it ſelf, and from thence gradual, 
decreaſe s, ſo as from that to be leſs pure, lei 

rare, and leſs elaſtic, till at length it terminates 
at the eircumſerence e, d, h, g, and become: 
equally groſs with the common Air. And fince 
the pure Air or elcrical Fluid accumulate 


— 


k 


Ihe electric Sealing-wax on the ſurface of ti 
V ire prevents the Accumulation, that would other: 
wiſe prevail on it. on 
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on the Conductor, and the common Air mutu- 
[ally repel each other, the tormer conſequently 
remains in a very condenſed ſtate under the 
i preſſure and weight of the latter, and reſts not 
Foy as an abuttment againſt che end e, of the 
coated wire, but by this means, the whole co- 
1 (lun of the electric Air contained in the in- 
ſecrna) part of the coated wire is condenſed, and 
Is Dr. Franklin exprefies it, Each Particle 
. that was in it be fore, puſhes its netghbour quite 
the farther end, and the reaſon or caule, 
rk h prevents it from flying out at the end f 
* the ſame which prevents its eſcaping from 
ine condenſed ſtate when accumulated on the 
4 Prime conductor, namely, the repellent ſpring 
Wn preſſure of the ambient Atmoſphere, as 
ey be proved by a Perſon laying on a finger 
Wit that end of the coated wire; for at the ſame 
Wtant the whole accumulation on the prime 
W.ondutor vaniſhes, and eſcapes through all the 
Lens Bodies into the Earth, 4/2. thro' 
the Conductor, the coated Wire and the Perſon? 
Rt Al that remains perceptibie is a conſtant ſtream 
Net fire between the end d, of the prime Con- 
9 

E 


! 


uctor, and the end e, of the coated Wire : 
his is proved by removing his finger, for 
en the fire between d and e diſappears, and 
Wc accumulation again takes place on the 
rime Conductor. If he bring his finger 
hin a quarter or half an Inch of the end f, 
2 the coated wire, a ipark of fire will dart 
on it to his finger, and at the fame inſtant 
1 al 


* 
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an equal ſpark will appear between the (4, 
ductor and the other end of the coated ir, 
1. e. between d and e. 

216. To convey a {lll clearer Idea of th; 
manner it is performed to thoſe Wbe 14 
converſant with electrical Experiments, 
by way of Illuſtration, attempt a fimila; |. 5. 
riment, but made with water. | 

217. Let AB CD, Flate II. fig. 4. be 
Ciſtern or Reſervoir of water, and D C » Þ;1, 
near the bottom. It is manifeſt |; ti, 
Figure, that if the Cock at E be open'd, on 
then cloſed again, whatever quantity of at 
was voided at G, an equal quantity (to pre ſeree 
an equilibrium) enter'd the ſame Inſtant it the 
other end D of the pipe, by which men il; 
whole column of water, a e, in the pipe wi 
protruded forward: So that in this c all 
Dr. Franklin's Language is pertinent, v7. 
particle that was in it before puſhes its nel. 
Sc. in a fimilar manner to that part of 
foregoing Experiment, when a ſpark was draw 
off at the extremity, by means of the approach- 
ing finger. The former Experiment, 
however, the advantage of the latter, in that 
ſupply is obvious to the ſenſe ; for when a [1k 
is drawn off from the end f, of the coated we. 
an equal quantity is viſible at the other cd 
at the ſame Inſtant ; whereas in the latter. chat 
viſibility is wanting ©: But this however 
Were the Pipe of the Ciſtern, Glaſs, uf 
with a tinged Liquid, the foremeationed }*i!-c 
would then be viſible. : cleats 


Fiit) 
dear, viz. that the fire in the coated wire 19 
e in a manner ſimilar to the water in 

16 pipe. 

218. If the finger he continued at a ſmall 

\itance from the exd f of the coated wirc, in the 
former Experiment, the fire eſcapes to it and is 
continued in a conſtant ſtream, which paſſeth 
tro the Perſon into the Earth, as thro a pro- 
per vehicle, and a ſupply is viſible between the 
prime Conductor and the other end of the 
coated Wire, that is, between d and 5 where 
La | conſtant ſtream appears aiio : So that Me- 
nls act as Conductors oi Electricity. in like 
5 manner 48 the Reſervoir and PI De conduct the 
. ater. 

I one can ſtill doubt, 
. zer the Fire — 4 paſſeth through the 
E Pcrlon into the floor, the truth may be proved 
. by his ſtanding on the Reſin- cake, where, when 
3 he is electriſed, not the leaſt ſpark appears, tho 
lis finger be brought ever ſo near the end of the 
Wcoat =y Wire, the communication with the 
WE Earth being then intercepted by means of the 
Neüa-cake on which the Perſon is ſupported. 
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Concerning the ſimilarity of ele&rica] 

Fire, and the Fire of Lightning ; 9 
, ele&lrifing plus and minus: //;;} 
\ Remerks on deſiroyed and reſjl1re 


E guilibri umts. 


E Have before taken notice how greath 
1 1 7 the World, and paricularly Electrici- 
N ans are indebted to the worthy an. 
indefatigable Dr. Franklin for the 
many uſeful hints in that hitherto uncultivatc 
branch of Philoſophy, Electricity. 
221. How early did he diſcover the exten. 
ſive effects of the electrical Agent, and that th: 
Fire diſcoverable in electrical Experimente wi 
the ſame with that of Lightning, by inventivy 
ſuch deciſive Experiments, which put it pal! 
all future diſpute ; ſuch as his electrical Kite, :t 
p. 106. of his Letters on Electricity; his point 
ed iron Rods at the tops of lofty Building; 
with other uſeful hints concerning what hc 
calls poſitive and negative Electricity, and rc 
ſtoring of deſtroyed Equilibriums ? 
222, Were we but equally induſtrious to 
examine and pry into that abſtruſe Phenome« 
| ö | on 


. 


ton of Nature, we had probably long before 
this time made very conſiderable advances and 
advantageous Improvements in that way: As 
223. Fir. Since the Fire exhibited in elec- 
tical Experiments and that of Lightning prove 
to be one and the lame thing, we are no longer 
in any doubt, (as it ſeems we were) whether 
Fire be a permanent Principle or not, or whe- 
ther we can generate and deſtroy it at pleaſure 
it as we do Heat. | 
224. Surely the judicious Philoſopher will 
never let prejudice in favour of former Opinions 
ſo far prevail with him as to deny it to be Fire, 
merely becauſe it neither burns nor exhibits 
ny Light, ſince we find the largeſt quantity 
of Fire breaks out, and with the greateſt vio- 
lence, from tne darkeſt Clouds. Would it not 
then ſavour much of prejudice to former Opi- 
nions, Terms, and Definitions, to hear any one 
inſiſt that it is not Fire till the Light appears, 
and as ſoon as that is over, that the Fire is an- 
nihilated notwichitanding the Principle remains? 
Can any thing appear much more like invinci- 
de prejudice than to find ingenious Men, after 
racking their brains, roundly aſſert, that it is 
3 improper to call the electrical matter (and 
contequently the matter of Lightning) by the 
name of Fire, as it would be to call Air by 
ine name of Sound ? and that a principal reaſon 
for it was, becauſe it was not agreeable to the 
Chymiſts Senſe of the word, tho it was next 
lo impoſſible for the Chymifts themſelves to form 


any 
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any juſt Idea of the nature of true Fire, hefe 
this fluid was diſcover'd. Was it very lig, 
that they or any one elſe ſhould imagine thy 
true Fire was ſo much in the form of Air 
we now find it to be? 

225. Secondly. If the Fire of Lightning a 
that of Electricity be the ſame, it would ben 
natural to ſuppoſe that each was ſupplicd fron 
the ſame ſource, and that the means by high 
it prevails in both, ſhould have fome remackal); 
affinity and agreement. 

226. It appears by undeniable evidenc 
Sef. 194. 195. Cc. that the great Fountz: 
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from whence the electrical Fire is obtain d, 


the Body of the Earth. 

227. And from the general Conſent of the 
moſt eminent Naturaliſts, the Fire of Li gittning 
proceeds from the fame ſource. 

228. Sir Iſaac Newton, for example, is af 
opinion, that there are ſulphureous exhalztion 


always aſcending into the Air, where they ter: 


ment with the nitrous acid, and ſometime 
Dr. Franklin endeavours to 
point out the manner it is effected, and u 
the Clouds are electriſed negatively. * hene 


portion of Water, he ſays, is in its con 


© denſe ſtate, it can hold no more electric 
* fluid than it has; if any be added it ſpread 
on the ſurface.” - 
229. * When the ſame portion of Water 8 
rarefied into vapour, and forms a Cloud, iti 
then capable of receiving and erde 
| 6 muic 
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much greater quantity, there is room for each 
0 particle to have an electric Atmoſphere. 
230. Thus Water, in its rarefied ſtate or in 
the form of a Cloud, will be in a negative 
« tate of electricity; it will have leſs than its 
© natural. quantity; that is, leſs than it is natu- 
rally capable of attracting and abſorbing in 
that ſtate.” See Mr. Franklin's Letters on 


Aricity. p. 119. 


ed from the Earth, may ſtrike into other 
Clouds that have not been ſupplied, or not fo 
much ſupplied ; and thoſe to others, till an 
equilibrium is produced among all the Clouds 
that are within ſtriking diſtance of each other.” 
id. p. 120. 

232. Nor are we any longer at a loſs for the 
exfon of that which before ſomewhat per- 
lex d the ſubject, namely, by what means it 
kindled up into fire, as we called it: Of this 
re are now very clearly informed from almoſt 
Experiments. We cannot bring fo 
nuch as a Finger or iron Rod to the prime 


onductor, when electriſed, without having an 


lint of the manner, how it is performed; but 
it be collected in the glaſs Receiver, much 
ore is accumulated and is much longer re- 
un d, although much more condenſed than on 
e prime Conductor, it being frequently re- 
ind there for many hours, ſometimes for a 
ſole day. At ſome other times the accumu- 
lon is ſo great and riſes ſo high as to burſt 
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231. A Cloud being by any means ſuppli- 
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ont ſpontaneouſty as it were, —— I once took 
the Phial being charged, and carried it thro ug! 
ſeveral Rooms, where it burſt in the hand 1 it: 
own accord, 1. e. without touching the Cork 
wire *. It is well known to be always ret: 
much longer in ſuch a Receiver, than 12 
any other thing, and particularly if the a 
of it be furniſhed with Quickſilver. 

233. When one of thoſe Receivers 6 
charg'd ſo high as to burſt out af its own « 
cord, the effects are then ſimilar in ever 
{pect to thoſe of what we call a Thunder-cicnd 
and its effects, which, fo long as the in 
Fire remains accumulated on it, fo lou 
perceive no effects; but when it becorus 
highly charg'd with the accumulated fluss 
the ſurrounding Air is no longer capable 
taining it, it then burſts out all at once +14 
becomes viſible, and is then, it feems, 1 
allowed to be Fire. Probably fuch wc 

{al Fire would be always viſible were it 00 
the great number of particles of grois et 
with which the Air is replete ; 75 remove but 


1 
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* Thole Experiments are "ike ſo many ba: 
Proofs that true elementary Fire is inviſible v 1c 
in its natural State, and that neither Heat nor 
are eſſential Properties of it. But the attrition ii 
when paſſing thro the ſmalleſt portion of Air, 0. 

ders it luminous, and in ſome degree hot; ſince cn 
is then capable of kindling combuſtibles into 
f lame, and of burning Tinder. 


1 ( 117 } 

the common Air, and the electrie Fire inſtantly 
becomes viſible : e. gr. If one end of a Wire 
communicate with the prime Conductor and 
the other end with the inſide of an exhauſted 
Receiver, ſupported on an electrical Body, the 
Wire is no ſooner electriſed, but flaſhes of light 
appear in the vacuum *, and if an exhauſted 
glaſs be turn d briſkly on its Axis with a hand 
at the ſame time on its ſur face, the inſide of the 
glaſs will be illuminated, which never happens 
when the glaſs 1s not exhauſted. See Mr. 
Haukeſhee's Experiments, p. 45. 

234. Many more of Mr. Hawute/bee's Expe- 
riments very clearly countenance ſuch an opi- 
nion, particularly thoſe relating to what he calls 
mercurial Photphorus, which readily exhibits 
a light in vacuo, and is always extinguiſhed by 
the admiſſion of the common Air +, 

235. So that in reality when the eleCtrical 
Fire burſts out at the Machine, we have true 
Lightning and Thunder in miniature, and the 
creatnets of the Report is always proportion- 
able to the quantity of the Fire which then 
cicapes from its condenſed ſtate ; which Report 
is the effect of the reſtoration of the equilibri- 
um that was deſtroyed at he breaking forth of 
the Fire, that is, the Fire at breaking with vi- 
vicnge from the accumulation on the Cloud 


— 


See Section, 167. + See Mr. [lauke/bee's 
Experiments from p. 6. to p. 20, 
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ut deſtroys the equilibrium by forcing the Air 
1 aſunder, which inſtantly cloſing together ac4j; 
wt with equal violence is the cauſe of the Ri. 
| The effects are the ſame at the electrical . | 
chine. To prove that the effects at the re/iq,. 
| ing of the equilibrium are equal, if not greg, 
than at the deſtroying of it, I ſhall relate n 
unhappy accident, which happen'd on the { pot, 
* Auguſt 1th. 1762. 
236. A London Carrier in the City of 7 
ceſter having brought down 3 Barrels of Gun. 
wder, fet them, whilſt other Articles were 
unloading, by the Ware-houſe Door, on on 
fide of this Gate-way : The Caſks being not h 
clofe and firm as they ought to have becn, 
ſome of the powder was unluckily featter'd, 
and à little Boy, ſeeing a Train of Gunpowder, 
thought to divert himſelf by ſetting fire 10 it, 
which kindled the whole, and blew up th 
MWare-houſe, Gate-houſe, and part of the DW 
ing-houſe. The Houſes on the oppoſite {ile 01 
the way ſuffer d greatly, and others in prop 
tion to their diſtance and ſituation, particularly 7, 


the Windows and Tiling of ſome Build? ME; 
| more remote. 2 e. 
1 237. The Windows of the Town-Hall, oy Þ3-. 
i at a very conſiderable diſtance, and behind the Wc 
1 Houſe of the ſaid Carrier, received ſome Fo * 
1 mage from the ſhock, as alſo thoſe of the Pu- 
1 riſh Church of St. Swithin, which were a: « MT; 
1 ſttill greater diſtance. The Report was ſo great Wl. 


as to be heard 9 or 10 Miles, particularly by 
ſoms 
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{ome Reapers in a field adjoining to the Town 

of Peiſbore. The Child, who was the unhap- 
2 py Inſtrument of all this Miſchief, may be well 
= 1ppoſed to have paid his Life for it, and was fo 
W terribly burnt and withal fo black, that the 
EB only mark left whereby to diſtinguiſh him was 
Buttons. FN 
238. The Houſe of a very reſpectable Cler- 
= cyman, near the place where this Cataſtrophe 
= hppen'd, ſuffer d greatly from the Mock, _ 
239. But what was thought the moſt remark 
le Circumſtance was, that the glaſs of the 
windows at the back of this houſe was forced 
ward, as well as that on the forepart, and 
= with an amazing violence, inſomuch that by 
being confined by the bands to the middle up- 
= rizht bar, the whole pane or column of glaſs 


q : was wrapped as it were round the aforeſaid bar, 
4 1 And not only the glaſs was thus forced, but the 
ados“ frame alſo was bent inward. _ 
22400. A Summer-houſe in the garden at a 
EZ conſiderable diſtance from the dwelling houſe, 
bad ea window ſhatter'd alſo by the ſhock, 
= which window was likewiſe on that fide of the 
bouſe that was fartheſt off from the place of che 
exploſion, and was conſequently the effect of the 
return of the elaſtic Air at the reſtoring of the 
equilibrium. 
== 24!. From hence it appears that the force 
es 5 nxarly, if not altogether as great at the re- 
boring of the equilibrium as at the deſtroying 
ob it, i. e. that the expanſive force, occaſioned 


by 
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by the firing of the gunpowder, was not greater 


or capable of doing more execution thun g 
return of the expanſive Air, after being 
pell'd by the force of the Fire. viz. ati 1; 
reaction appeared to be equal. 
In a fimilar manner the effects are pro 
at the diſcharging of a piece of Fire-arms ; :/. 
fame when a Phial or Saſh-pane is charge 
high with electrical fire as to burſt forth - it; 
own accord, and even at the breaking out 0! {1 
| leaſt ſpark from the electrical Apparatus. 
can we make any doubt whether a fa «4 
Lightning and clap of Thunder are effec: of , 
ſimilar cauſe, or whether the accumulation on 
the Thunder-cloud and the exploſion c thc 
Fire are Phenomena exactly fimilar to acc. 
mulations and exploſions of Fire at the ele(:1- 
cal Machine, each of them being an effect of 1 
deſtroyed and reſtored Equilibrium? 


* by 6&4 5k 210 5 * . 2 8 
irt 


— 


* 
, 
N 


eee 


i PRI ae 
> 


VFC 


Ne Rant INSIN e e ode We 


4 8 H A P. XI. PART J. 
SECTION 2242. 


Diſcription of the Conſtruction and 
* U/ of the Condenſing Phial, or 


Giaſs Receiver. 


NN AVING more than once attempted 
i Fr FI þ to explain the Leyden Experiment, 
I vis. the reaſon of that great Force 
; of the electrical Ather, which we 
experience at the diſcharging of the Phial or 
EGl.tz Receiver, namely, how that convulſive 
hock is generated and propagated through the 
non- electric Circuit, I had almoſt given it up 
Jas inexplicable ; but the effects of ſuch ſurpri- 
ſing force, at the reſtoring of the equilibrium 
gol the Air, as above mentioned, have encou- 
riged me to venture once more at the ſolution 
go! that difficult Problem, ſince there appears 
o other method that affords any tolerable ſa- 
faction; and Tam fully convinced there is no 
cher way of accounting for it. But I ſhall firſt 

* hew the manner how the Phial is conſtructed. 
23. This Phial being. of the greateſt Im- 
2 tncc in making clerical Experiments, 
Be ily merits a particular Deſcription, Scarce 
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ocher way could have been invented or 


R thought 


Water, was ſuſpended to the Gun- bas re Lis 


kept it fo for thirty ſix hours: And every e. 
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thought of, capable of arreſting and con:%j1, . 
a quantity of the ſubtle Ather ſutiicic; 1 MK ; 
make the Experiment. 5 | 


244. If this had not been wonder{i:'y .. 
vealed to us, (for I cannot help calling al . = 


velation) we had {till been 1 ignorant 1 
Strength, Power, or Force in cleric {| Fin To - 
245. The way and manner this great sc! 
was difcover'd to M. de Mayechenbrac ck, wi', 1, 
before obſerv'd, from a ſeeming acci: „ i. e. 1; 
by means of a Phial partly filled SE 1 Water 4 


for which reaſon all were at firſt rake * 
that manner : viz. A Phial, nearly filled wi 
\ 

the prime Conductor,) by a hooked v 

ing through the Cork to the Water. 
246. Mr. Rackſtrow, in Fleet-ſtreet, ent. 

this Fire in a Phial with Water jor in * uns, 

and others a longer time; but Mr. 


rator in Electricity very well knows that ii 117 Þ 
be kept in cloſe connexion with War: 6 4 
very long time, particularly if the Water de 
made and kept warm. 

247. The more denſe the fluid co: age 1 
the Phial was, the more power there e = 
of holding it together; for, when it 2 f :- = 
niſhed with Mercury inſtead of Water, WR 


was oftentimes detained as to occatic: + 
burſt of its own accord. —  Aﬀtervwards, the We. 
a t 


common method of forming thoſe : e 5 
fixers of the electrical fluid, was to m Wu” 


. 
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of braſs or iron filings, inſtead of Liquids, and 
to coat the outſide of the Phial with a thin 
plate of Lead, which was found to be {till 
better. | | | 
= 248. But the moſt commodious way is to 
lic the inſide of the Phial with Gold-leaf, &c. 
BS nd to coat it with Tin-foil, thin Lead, or the 
like, and to faſten ſome Tinſcl-fringe or fine 

wires to the lower end of the Cork-wire with- 
in the Phial, ſo as to reach to the Gold-lining, 
1 by which means the electrical Fire is convey'd 
to it from the revolving rubb'd Glaſs. 

| 249. From the foregoing, and many other 


* 8 * 
. * 0 
aff x 8 5 


Experiments, we learn that altho' the electric 
matter, when obtain'd, ſhews the greateſt reluc- 

$ tice to its being brought into contact with a 
lass or any other electrical Body, and when 
non-clectrical Bodies are electriſed, the accu- 
mulating Æther ſhews the greateſt propenſity 
5 1 to eſcape from them to the Earth, yet, what is 
ſtrange, and what one would not be inclined to 
expect is, that when an electric per /e is excited 
by attrition, it then eſcapes from denſe Bodies 


V the rubbd electric. A molt remarkable 

WE oitance of this kind we find exhibited by Mr. 

8-4/row's ſulphur Globe, which, when ex- 

cited by rubbing, if the fingers of a Perſon 

crc held over it, and even at three Inches 

Wc, ſtreams of fire were emitted from all 
heir pores, and as it ruſhed upon the Globe, 

Wa nade ſuch a hifling noiſe, and gave a light 

eicnt to ſtartle the Perſon who made the 

V1 R 2 Expe- 
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Experiment *. Mr. Rackftrow's Eſſay, p. 
Hence it is evident, that when a ;, 
excited by attrition, it receives a ſupply n 
the Earth. _—— A fimilar Phenomenon - 
pens when a glaſs Body is otherwiſe elected, 


as will appear by examining the manner o 


charging the Leyden Phial or glaſs Receiver, 

2 50. The ſeveral Properties of that art 
Fixer of the electrical Fluid are fo very ſingu- 
lar and aſtoniſhing, that I have beſtow- 1 
{mall time and pains in ſearch of the Ration. 
What approximations I may hope to hau i 


iis 


towards the diſcovery of it, I ſhall enden 


to lay down in the briefeſt manner th 


will admit of : And firſt, concerning the man 


ner of charging it. 


251. Firſt. Let A, and B, repreſent two ”. 
ſons, and let A be electriſed on the Refin-cak:, Y 


while B ſtands only on the floor. 
252. Secondly, Let a Saſh-pane properly gild- 
ed on both tides be held between them Vith its 


plane in a perpendicular poſition, and a" cage 


of it towards each Perſon, that fo the tw.) (1 


Once. 


253. Thirdly. If each Perſon approach i 


different ſurface of the Pane with a finger, i i 


* 
4 
oe 


ES Lak Sn AI ESSE Fs 4 
7 * A A * * « 

* * * a 

* 6 "3. 


27 


of the Pane may the more eaſily be view d it 


nearly equal diſtances, when they arc 
half an inch from the ſurface, a ſpark i Jan 


Ihe truth of this cannot be doubted, it 5-11 
one of the many Experiments he exhibited in Fb 
| from 
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| | from the finger of each to the Glaſs. This 


1 perform'd fo inſtantaneouſly as to appear as 


| one ſingle ſpark, i. e. from the electriſed finger 
oer A thro' the thin Glaſs to the unclectriſed 
WE $nger of B; but the effects ſhew the contrary : 


For were this the caſe, the Pane would not he 


atlected thereby, whereas a few of thoſe opera- 
tions charge it. It will as plainly appear that 
che Phial is charged the fame way. For it a 
ended Phial be ſet on an electric Cake, and A 
and B approach with their fingers, the one near 
che Cork-wire, and the other near the coating, 
8 when they are at the proper diſtance, ſparks 
will dart from each finger at the ſame inſtant, 
and the Phial will be charged as the Pane was 
before. 


254. But what is moſt remarkable is, that 


though it be found neceſſary to electriſe both 
des of the Pane or Phial before it will produce 
EF the defired effect; yet if both ſides are electriſed 
8 tom the Machine or from two different Ma- 


C2nes, it is of no more effect than if only one 


5 5 hde of it was electriſed. | 


255. The moſt commodious way of ma- 


naging the Phial is to take it in the hand, for 
by that means the Experiments will be more 


caſily made, and the Effects more viſible, than 


| when it hangs on the prime Conductor, and 


coniequently may be explain'd in a more eaſy 
and Jamiliar manner; for A being electriſed, 
115 hand which holds the Phial is, with regard 
bo the Phial, the prime Conductor, not only 
when 


£ " 
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di when he holds it by the Cork-wire, an |, 
| F that means electrites the infide, but if 
| 3 of that he hold it by the coating, that on! vil 6% 
| be electriſed. Firit then, it he take it 1 
| Cork-wire, it will be in the fame eos 9 . 
the gilded Saſh-pane was, when A lais 


ger on one tide only, that is, fince he wii! 4, 
be convulſed by bringing his other hand tan 
coating; but if he remove that hand from 
coating, and B on the floor lay on his [111 
finger, it will ſoon be tuihciently charged; 
| if after that A lay his finger to it again, h- «ill 
0 then be ſhock'd as uſual, The ſame ce 
Wi; will follow, if inſtead of holding the Phin " 
the wire, he take it by the coating, and Wa 
it ever ſo long in his hand, the coating on 
will be cledrifed:; for if after that he br 
finger to the wire, he feels nothing; but if 7 
ſtanding on the floor, lay on his. finger, the 
Phial is then very ſoon compleatly char 
For if A put his finger to it again, he i ther 
convulſed. So that in either calc, the Phil, ic 
cording to Dr. Frank{n, was eerifed pl! 
and minus, i. e. firit, when A held it by the 
Cork-wire the inhde was electriſed p/., wi 
"the coating mmus ; and ſecondly, who -be. $3 
graſped it by the coating, tat was ele Wl 
M gh and the infide minus, or in a ſtate of ani: BN 
n In either cafe the Phial could never be che 
till the other ſurface of it was furnifh'd ed 
the hand of B on the floor. 


256. In like manner if B on the floor +44! 


| : * a. | 

| : &4 1 
| | 

| 
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1 the Phial into his hand, either by the Cork-- 


wire or by the coating, the ſame effects will fol- 
owe: If by the coating, the inſide will be elec-- 


tied if A lay a finger on the wire; for after 


is will receive the ſhock, if he bring his 


ph In. 


= 
Phanomenon is exhibited, which perhaps, was 
hardly thought of before, namely, that when the 
S -/ais Receiver is properly charged, one fide of it 


F 
. 
{ 


other hand to the wire; and the ſame effect 
Noi be produced, if inſtead of his holding it 
boy the coating, he ſhould hold it by the wire; 
r then A electriſes the coating by laying his 


\ 


er ON that. 


: 57. Hence the ſimilarity of the Phial and 
[ded Saſh-pane : From either of which, a 


— 
2 

ö 
4 


C i- actually electrifed immediately from the 


% 


arth, thro' the Chain or other non-electrica? 


N 
% 
F 


dies communicating with it, which, it it be 
ot a diſcovery with reſpect to others, yet I can 
Nich truth aſſure the Reader, that I never met 
with the leaſt hint of it in any Author: On 
$ti:c contrary, molt Perſons explain it as paſi- 
Jig the contrary way, viz. from the coating 
got the Phial through the Chain 75 the Floor; 
end by that means, inſtead of rendering the 
0c more intelligible, have involv'd it in {til} 
Wercater obſcurity : Conſequently, while we 
Procced on falſe Principles, ſo long the Expe- 
Eiments will be neceſſarily irreconcileable. 


CHAP. 
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The Mitac 008 oP Shock 7; the 


Leyden Experiment is generated a 


propagated. 


» AVING carefully SEES d thus far, 

on what tis preſumed will be all 4 
BS to be ſufficient evidence; nee ther 
| is nothing either ſtrain'd, feige d or 
arbitrary: No other Properties or Qualitic+ ue 
aſcribed to this ther than what are plzin'y 
diſcover'd in it, moſt of which were forctold by 
Sir Iſaac Newton many Years ago, particularly 


firſt, that it is much like Air in all reſhecl, . = 


far more fubtite. See his Letter to Vir. 50% 


Secondly, That it lies hid in the pores of o!' 9770 I 


Bodies, in the manner foretold in the 1: ':- WW: 
ragraph of his Principia: And almoſt ail * 3-3 
riments are on his fide and loudly proc}aiin i: WK 


fame Properties, which are ſo obvious, that 


" whoever is converſant with them, or will "i! 
take the leaſt trouble to inform himſe! c1 


neither miſs finding ſuch a fluid to exit vv Wi x 


pores of Bodies, nor after he has pumped it 011i", 


——— 


* We know lays Dr. Franklin, that the cle 
Fluid is i common matter, becauſe we can 7 
out by the Globe or Tube, p. 53, of his 1 
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in the electric Machine, can he eaſily be 
4 ignorant of its inherent Rarity and Elaſticity. 
I | (hall therefore endeavour next to inveſti- 
ate the means by which that inconceivable 
Violence is generated in the Leyden Experi- 
ment by the ſame cautious methol. 
2509. In order to perform fo difficult a Taſk, 
ES hich hath hitherto baffled every attempt, I 
hall here collect ſome Poſitions, which have 
Ipcen already proved, and try how far they 
arc capable of affiſting me in the arduous Un- 
Wdcrtaking, 3 | 
200. Firſt. That the conſtituent parts of 
cher, contain'd in Bodies, conſiſt of all degrees 
et rarity, or rather all degrees of purity, agree- 
ble to the nature of it, as defcrib'd by Sir Ifaac 
euton in his foremention'd Letter to Mr. Boyle. 
2061. Secondly. That the moſt pure, rare; 
ad ſubtile part of it, is alſo the moſt elattic 
ad active; and that this rule holds equally 
tue in all the intermediate gradations from the 
vod pure æthereal part, down to the groſſeſt 
ommon Air. | 4 
262. Thirdly. That the ſubtile Ather contain'd 
Nie the pores of the moſt perfect non-cleftrical 
odies is perfefly looſe, free, and fluid, ſuch 
Metals, Water, Animals, and green Vege- 
les, eſpecially the two former; and in vari- 


wann 


ARS. 


Pus caſes, is found, from the ſtricteſt Obſerva- 


Fi jon, to move freely out, provided it be for an 
4: quantity. 


2524 „ * , omy — —— cm-0 — 4 - ages 2 aprons «Oðᷣ—Qéͤ˙ u——ä—ä—ĩ— — 


4 und ad th. 


203. Fourthly. That in all degrees of Attri« 


8 tion 
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tion 4 proportionate degree of Expanſion is c. 
5 erted, at leaſt to a certain height; and fu (4, 
| homogeneous particles mutually rep-! «1, ME 
| other, and conſequently: the maſles co RR 
of them; the expanſive force therefore 
pure Air or Ather is fo much ſuperior 
expanſive force of the common Air, that 
Limits occupied by a maſs or aſſemblag 0! tt; 
former, ach as the accumulations on Bode 
When electriſed, muſt conſequently, by being 
ſo much more elaſtic than the latter, buoy i: a, 
that is, repel and bear it away from the By & 
on which the Æther is accumulated : 3 ty; 
means the equilibrium 18 deſtroyed, and in the 
ſame proportion as the rarity of the Et); 
within thoſe limits exceeds that of the con 
Air which ſurrounds it; and conſcguenth, 
that thoſe rare limits may be conſider d as 9 
lar to a vacuum with reſpect to the Air, br 11 
cially, ſince the effects of almott all c a: 
Experiments verify the Facts, and there i 1 
tity the concluſion. 1 
264. Fifthly. That the Ather is firmly x4 
in all * parts of Amber, Glaſs, Reſin, Wa, 
and all other Bodies, term d original Electrics. Wa 
See Sed. 204. . &Y 
265. Sixthly. That when thoſe ſubtile pai. WY 
cles are irritated by Attrition or Friction 0 a g 
kind (which is the cafe when the Clais 
rubb d, ſince by being fix d in all parts of the 
Glaſs it is incapable of eſcaping from the In- 
i ſtrument of nf we can always bin 
| K n 
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ttom the efftets of every ſuch Experiment, that 
the Equilibrium of the adjacent Air is deſtroy'd, 
and that the foremention'd Pneuma or Spirit is 
inceſſantly paſſing into ſuch rarefed limits from 
all the ſurrounding. parts, and by that means 
WT impel light Bodies into them“. | 
2066. A ſmall Attrition of the Glaſs is ſuffi- 
cient to produce thoſe Effects, as appears from 
Mr. Boy/e's Experiment with a piece of Amber 
EF when only laid in the Sun, or even a Glaſs 
BE when warm'd by the fire, which by that means 
became electrical. See Vol. I. p. 400. of Mr. 
bos Works, abridged by Mr. Shaw, | 
26. If then fo inconſiderable an Attrition 
as che Sun-beams ſtriking on the ſurface of thoſe 
Bodies where the Ather is fix d, be yet ſufficient 
co cauſe ſuch an emanation, or as he terms it, 
an effluvia emitted by the glaſs, we have the leſs 
room to admire, if the fame emanation be ex- 
eended to a much greater diſtance from the 
es when the ther in the ſurface of it is 
SP ritated by violent Friction. But the effects 
r thoſe efluvia or emanations extended from 
e fx d Ether in the glaſs, are not only viſible 
F 2 the rubb'd fide of the glaſs, but extend them- 


—_ — 2 


From the effects of the Experiments, thoſe 
nic appear to be the moſt rare and elaſtic of all, 
de very ſurface of the electriſed Body, whether 
be the rubb'd Glaſs, or whether it be any other 
ig electriſed; and that from the ſurface of the 
WE <<riicd Body to the extremity of thoſe Limits, 
=: rity and claſticity gradually decreaſe. 

_ 8 2 {clves 
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felves quite through it, if it be not too 
for if a pane of glaſs be held near light Hod 
and rubb d, the equilibrium is deſtroyed on tj; 
farther ſurface, as is found by the effect, 00 
light Bodies being impell'd towards it in i; 
ſame manner as to the kubb d fide : When th: 8 
friction at the ſurface of the glaſs ca i; | 
fame elaſtic and ſubtile emanation ſoon (hrin;, 
back again to the Origin from whence it «411; 
268. Seuenthly. Attrition on the ſurface of 
Glaſs was the only way that was known ot ec. 
trifying it, till another was accidentally dude. 
ver'd to Profeſſor Muſchenbroek, wiz. i 
confining a thin glaſs between two dent u 
electrics, and then clectriſing one of th.m hy 
ſuffering it to communicate with the 
Apparatus, where the effects are very run. B 
able; for no ſooner is the prime Condu W 
Sc. electriſed, but that ſurface of che vil; MB 
which communicates with it is electr d a: 
which time the ſubtileſt and moſt elaſtic h 
inſtantly pervades the thin glaſs, and there 1. WT 
pels, buoys up, or bears off the Air, a1 1: 
Limits are form'd on that ſurface like i RR 
we find by the effects; and light Bodics rc 1» MR 
forcibly ;mpell d to that ſurface as to the other, $2 
269. And to that moſt rarefied ſuri--: 1; WA 
Spirit or Pneuma ſets in from the Earl. WT 
denſe non-electrics fo freely, that the 2142 W 
Joon becomes ſufficiently charged. 1 
270. It is then what Dr. F ranklin als ele 
triſed in the common way. 
27¹ 
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271. * When a Bottle he ſays *is charged 
in the common way, its zu, and outfide ſut- 
f faces ſtand ready, the one to give fire by the 
3. hook, the other to receive it by the coating; 
che one is full and ready to throw out, the 
other empty and extremely hungry; yet as 
the firlt will not give out, unleſs the other 
can at the ſame inſtant receive in; ſo neither 
3 « will the latter receive in, unleſs the firſt can 
at the ſame inſtant give out. When both can 


Vibe done at once, tis effected with inconceiv- 


able quickneſs and violence. £ 
# 272. Or in other words, the inſide furniture 
Jof the Phial having a property of retaining the 
Ather obtain'd from the Machine, that ſurface 
is, according to Dr. Franklin, electrified 22 
$ 7vely on account of its being there more ſtrong- 
y retain'd than by any other means; and the 
coating is for the ſame reaſon electriſed nega- 
ich in as high a degree, which ſurface he 
terpis extremely hungry: When theſe two fur- 
faces are in this ſtate and a non- electrical Cir- 
cuit compleated from the one to the other, the 
equilibrium is inſtantly reſtored at both, and 
with inconceivable violence. | 
273. The plenum at the one ſurface electriſed 
by the Machine eſcapes into the vacium at the 
other, i. e the redundancy on one is diſcharg'd 
on the' other, which the Dr. terms ſo extreme-- 
y hungry, and thus the equilibrium is inſtant] 
reſtoted at both, thro' the non- electric Circuit, 
wacther it be long or ſhort, regular or jrreguler, 
| or 
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or with ever ſo many turnings and windins;, 
| - 274. The ſudden and violent ſliock pre. 
pagated throughout the non-electric Circ: |, 
| means of the continuity of the particles ;);. 
Æther contain d in it from one end to tlic o 
all moving each other in the ſame inſtant. 
notwithſtanding the irregularity of the: 1,;, 
yet the contain'd Æther is moy'd in a aa 
manner and with the ſame freedom + 6, 
part of the Circumference of a ſolid cir-'- 1 
wheel is conceiv'd to be mov'd, were ſuch wi: 
to be turn'd on its axis; for otherwiſe it woild 
be difficult to imagine how a motion could | + 
communicated . to every part of the 
Circuit poſſible, as inſtantaneouſly as to :1, 
{mallcit. 


Cc 
„ PAzr 1. 
SECTION. 275. 


The Fallibility of the greateft Philos 4 
phers, and Imperfection of all hu- 
man Knowledge. 

XX LTHO' the exiſtence of a {\b!il! 
# A ½ Medium has been clearly demon! 
2 ed and realiz d, and all its Properties 

plainly proved by undoubted Ei. 

dence, viz. that of moſt, if not of a)! out 

Senſes ; tho We find by the Effects of E peil. 
FUR | 0 ments 
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WS... that every groſs Bodies is replete with it 
La cho wehave availed ourſelves of the Labours 
Hand induſtry of thoſe eminent Naturaliſts who 
Went before us on this Subject, yet with all 
ii Advantages we had fallen ſhort of ſuffi- 
Lient Data whereby to render this grand prin- 
ic 6 intelligible as to be able to apply it to 
By a:ful Purpoſe, had it not been for the two 
not remarkable hints of the great Sir Iſaac 
Nuten, viz. that contain'd in the concluding 
: aragraph of his Principia, and that in his 
Dries or Queſtions contain'd in his Optics. 
Sb! former of which informs us in expreſs 
$&cms that a ſubtile Medium or Spirit exiſts in 
he pores of all groſs Bodies; and the latter, 
Mat the fame ſubtile Agent or Principle is poſe 
&1:4 of two moſt wonderful eflential Proper- 
Tc: 07 Qualities, vis. thoſe of Rarity and Elaſ- 
Wcity in the higheſt degree imaginable. Had 
Ice hints, I fay, been wanting, we muſt ſtill 
nd perhaps for a long time to come have been 
c in the dark as to many things, which by 
oeans of thoſe aids of his are render'd clear 
Wa intelligible ; and the Engliſh Nation may 
ow eſpecially) juſtly boaſt ot him as a Genius 
ho has exceeded all others in the. difcovery 


he moſt ſublime and important Philoſophi- 
Truths *. | 


_—_ 


BS * Theſe I may properly call Truths, fince no- 
ing was ever more clearly verified by Experiment, 
an the exiſtence not only of the ſubtile Medium 
l, but likewiſe all thok natural Qualities which 
W- 3ic7ibed to it by Sir I aac. 276. 


” pr — 
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Reſpect ; but a ſervile veneration prevent: th; 
Advancement of Science. There may « in- 2 
deed a want of decency and candour, whicy, RR 
J hope, I (hall not be juſtly chargeable BR 
in the manner of imputing Error and Inc. RR 
ſiſtencies to great Men; but there is Certzinl; | 
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276. But notwithſtanding my great Rever 
for Sir Iſaac's Abilities, yet at the fame tine 
muſt confeſs; I am not ſo blind an Idolator 1 
his ſhrine as to think him infallible, ana 
liable to miſtakes in common with other Mn 
To carry it farther would be a Zea! - 
Knowledge. 


277. Great Names certainly deſerve ry Þ 


1 
— > 


none in the Imputation itſelf, if founded 
Truth. I look, for inſtance, upon the Auth. | 
rity of Sir Iſaac Newton to be as far above 4! 
other Philoſophers, as that of a Pope «101: 1 
whole Conclave of Cardinals; but yet | c 
the Philoſophical Infallibility of the on: 1 8 
as much as I do the Spiritual Infallibilit» oi the Þ 
other, and conceive thoſe who implicitiy cit 
the former to be as much bigotted to pred 
as thoſe who place implicit belief in the latter. 
278. Error is an inieparable Appen age c 
humanity, and Men are worthy of Eitccm a- 
cording as they employ the talents WHICH ti: 
great Author of Nature hath been pled t. 
beſtow upon them, notwithſtanding mil. 
takes they may inadvertently and involuntarl) 
have fallen into. ———— To inſtance 11: 9//! 
Engliſh Philoſophers ; neither the indetatigadi 
Mr, 


(137) 
r. Beyle, nor the worthily renown'd Lord 
B1con, notwithſtanding their admirable Talents 

and uncommon Attainments, nor indeed any 

wer Individual whatſoever can plead an ex- 
WS ©mnption from this univerſal frailty of our pre- 
: ſent imperfect ſtate. b 

| | 279. Dr. Halley, for example, was juſtly al- 

oed to be a moſt acute and molt extenſively 

earned Man, [this is the Character given of him 
by sir Ifaac Newton himſelf *] and was eſ- 
emed by all an able Mathematician, Philo- 
= wpher, Se. and nothing can more evince an 

F enterpriſing Genius than thoſe two grand 
schemes of his, which he yet unſuceſsfully at- 

EF tempted; one of which was to predict the time 

Tot the return of a Comet, that was not obſerv'd 

co appear according to his prediction; and the 

Wocher that of a method to aſcertain the true 
distance of the Planet Venus from the Earth, 
by means of the tranſit of that Planet over the 
oy of the Sun in the Year 1762,) and con- 

SF queatly the diſtance of the Sun and the other 

87 lancts, in which he alſo was miſtaken. 

re ſcheme or method by which he propoſed 

e <tc the latter, appears to have been the 

lowing : 3k 

290. That if the path of the Planet over the 

of the Sun were accurately taken at parts 

Wo! the Earth far diſtant from each other, the 

ak of the Planet acroſs the diſk muſt ne- 
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* See the Preface to his Princip. 
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ceſſarily appear at different parts of it, 
that means afford a parallax ſuſſicient to 
tain the diſtance off t; but the deſir'e 
does not appear to have been l 
281. Quære. Whether the Ph 
was capable of affording a ſufficient 
and for the following reaſons ? Firſt, The 
greateſt diſtance of any two places of G 
tion on the Earth's ſurface can be only 4 ! 
thouſand Miles, fince they can be but 
diſtant if they were diametrically oppoſs 
conſequently 6000 Niles muſt be eſteen'd ; 
ample allowance. The neareſt eee X 47 
Earth to the Planet Venus is upwards 2 
millions. Now 6 thouſand is contained 
millions no leſs than 3333 times, in uct 1 


the parallax will be ſcarce a ſingle mini; of] 


degree, which muſt conſequently be to: bk 
to wake any conſiderable diſcovery : 

282. To illuſtrate the above Computati i 
let me farther remark that the ma gnituc: 
Planet is allow'd by the moſt accurate 5 oho 
mers to be nearly equal to the magniiud? » (16 
Earth; and yet by means of the great de 


it appears not much greater than a mac: © eh "i 


point: And if that, by means of the 


5 


dwindle into a point, the Earth tie of th 4 
lame magnitude and at the ſame dijtan.-, -. 1113 if 
ſcem as a point alſo; conſequently VIEW ins. the 


fame object from any different part of 
can make no mater ial difference. Not 
this with the leaſt view of detracting from ina 


; 1 - 
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= e:-1t Man's exalted Character: He muſt ever 

aach as a bright Luminary to the Philoſophi- 
n world; but yet, like all other Men, muſt 
Ihe allow'd to be liable to Error, as the above 
8 0(crvation rationally evinces. 

283. It muſt be natural to ſuppoſe, that while 
1 was writing down my Sentiments on the ſe- 
veral Experiments made at the electrical Ap- 
Th 1tus relative to this ſubtile Medium, that 
I thould carry my thoughts ſtill farther, and 
reflect on the great office and various uſes of 
this extenſive and univerſal Agent; particularly 
hen I conſider'd, Firſt, that nothing was 
Snade in vain, and that all things on examina- 
tion are found in juſt proportion of number, 
Wncature, Cc. The ſeveral Phenomena, or na- 
cura motions of the heavenly Bodies, for in- 
Mance, are periorm'd with mathematical exact 
ess, as Sir Ilaac Newton in his Principia has 

Pleacly demonſtrated. 
8s 254. Secondly. The ſeveral Planets in their 
eſpective Orbits deſcribe equal Areas in equal 
Wines 5, ſecondaty as well as primary: 72 irdly. 
The {quares of their ſeveral Periods are ever as 
He cube of the diſtances from their reſpective 
$-<:crs: And Fourtbiy. Not only the Force 
* cavity is diſcover'd to be in an inverſe ratio 
che quare of the diſtance, but that of Hear 
Light alſo, even the Light of a common 
amp or Candle *. - - Theſe Things con- 


* See Dr. TT s elements of Aſtronomy Vol, 
P. 505. where the ſame is mathematically de- 


; bonſtr. ated, 'S 2 ſidered 
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fider'd and an infinity of others, how great hn 
extenſive, I fay, muſt be the Purpoſes whit 
ſuch an univerſal Agent was ordained to {cry | 

285. Hence then ſo long as we were igng. 
rant of the exiſtence of ſuch a powerful In Rigs 
ment of Nature, it muſt be morally imp)! 
that the beſt Syſtem of Philoſophy that war 
ever exhibited to the world ſhould be free © 
groſs Errors and infurmountable Die 
when the very exiſtence of that which now 
plainly appears to be the firſt ſpring of inge 
nical action was unknown. It then we hve vl] 
along proceeded on falſe Principles, h 
any reaſon to wonder at the erroneous Ge 
quences which have enſued ? 

286. Since therefore the want of the HH 
ledge of the exiſtence of that Agent muse. 
ceſſarily be the cauſe of innumerable ''rror, 


and thoſe Errors the occaſion of the mo!! in'1- 
perable Difficulties, and. Philoſophy on tt 


account be left dark and myſterious; will not the 


introducing of it furniſh out a Philoſopt.» 
much more ſatisfactory and favourable ain! 
287. If ſuch natural Reaſoning then {ould 
appear juſt, would not the cultivation f t 
active Agent ſeem rational; fince then, nen 
Light in all probability would be reflected 01 
the Obſcurjty with which the received Sy{ten 


of our preſent Philoſophy abound, and nv iſ | 
Diſcoveries would be frequently darting :n up3v WR 


us, could we but once prevail with . esto 


{ct heartily about a thorough and ſtrict exam! 
nation 


” ji ö * * Ge N. ' L v. 44,5 * od + 
r SSP - LS 
e e 4 AER * WS. 


* 2 
= TH, OE Ea ES <A. * * C I 
N r 


uation of this electric and claſtic Fluid, eſpeci- 
ally as it proves to be true Fire. 
288. The Diſcovery of a ſubtile Medium, 


bc which we have ſo happily made, ſhews it to be 


te ſaume mechanical Agent that Sir Iſaac New- 


bn ſo much withed for when he wrote his 
5 Principia. | 


In. the Preface to that Treatiſe, after the 


Author had been informing us of the method 
be had taken to explain the celeſtial Phæno- 
mena, and had, by that means, pointed out the 
different Forces, as he called them, which were 
the cauſes of thoſe appearances, he adds, From 


W2z * theſe Forces, by other Propoſitions which are 


1 


alſo mathematical, we deduce the motions 
J © of the Planets, the Comets, the Moon, and 
the Sea. I wiſh we could derive the reſt of 


= «< 


the Phænomena of Nature by the fame kind 
of reaſoning from mechanical Principles. For 
{ am induced by many Reaſons to ſuſpect 
that they may all depend upon certain Forces 
by which the particles of Bodies, by ſome 
Cauſes hitherto unknown, are either mutu- 
ally impelled towards each other and cokere 
in regular Figures, or are repelled and recede 
trom each other ; which Forces being un- 
Known, Philoſophers have hitherto attempted 
ne Search of _— in vain. But I hope the 
Principles here laid down, will afford ſome 
Light either to that, or ſome 7rucr method 
© Of Philoſophy .” * 

289. This Reaſoning of Sir 1/aac canine 

the 
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the foremention'd obſcurities and perplc: 
attending natural Philoſophy. The Far 
i. e. the active Agent diſcoverable by 
of the electrical Apparatus being unknown 0 
Philoſophers when he wrote his Princip 
had always attempted the fearch of Ne 
Vain. That great Naturaliſt, we fir, 
fo far from endeavouring to obtrude any ()y,. 
nion on others, before he was throughly HF 
of the truth of it himſelf, that notwitſiſt. 

he had been taking ſuch indefatgab!. pa 
in writing that Treatiſe; yet his ardent g ck 
of ſeeing true Philoſophy ellabliſh d cauſe: 

to expreſs ſome diffidence. I hope the | ' Prin: 
c ciples here laid down, &c Dir Ti 
Time no Medium more ſubtile and elaſtic: than 
the Air had ever been actually diſcover' d. 
ſequently all that could be ſaid of Ather 
for the moſt part conjectural. It was then th 
current Opinion that there really was no - 
dium more active than the common Air. u: 
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what was the conſequence? We are ind 
that Philoſophers had always attemp:- 1 i 
Search of Nature in vam. — = Had 's Bir fac 


liv'd to ſee his ſbtile elaſtie Medium evident WY 
diſcover'd, we may be very certain his enter 3 f 
priſing Genius would never have ſat! to 0 8 
Years ſupinely, as if nothing had napp®” or 

as if he had thought, as ſome of his I Die N 

ſeem to do, that the grand Diſcovery wis 11 
worth cultivating, L 
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Ve pointed Iron Rods 79 pre- 
eie High Buildings, Ships, &c. from 
; Lightning. Dr. Franklin's Paſte- 
board Tube, and artificial Kite. 


FCA VIN from a Series of Experi- 
£ . E. 5 ments in the former C hapte 18 1 hope, 
1 ” ſufficiently proved the truth of Sir 
Iſaac Ne s Opinion, concerning 
| FRE Ather, exiſting in the pores of all grofs 
dies, i. e. in all uinute Spaces, I ſhall now 
Wrocced to try what Evidences I can produce, 
apport of what he has advanc'd concerning 
1 wnioe) rJality of the fame Medium in all orerz 
ee The principal of which, I pro 
reg fro om my intimate acquaintance with the 
of the ingenious Dr. Franca. The 
Wi! © f which contains a curious electrical Ex- 
ment, that leads on, to others of a more 
| cal Nie which indubitably proves, that 
0 e electrical Fluid and the Fire of Lightning 
ecntically the ſame Subſtance ; fince they 
ly aflume each others? Offices and Pro- 
ries, as will more fully appear from the fol- 
ig Extract, which is a literal Tranſcript 
. from 
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from that ingenious Gentleman's Lets 1» 
that moſt intereſting ſubjegt, v/z. Preſery.t,, Mi 
from the direfu} Effects of Lightning. 4 

291. I have, ſays he, a large prime C4 


: 
\J * 


ductor made of ſeveral thin ſheets f. 
paſteboard, form'd into a Tube near 1 © {-, 
long and a foot Diameter: It is cover'd with 
Dutch emboſsd Paper, almoſt total! . 
This large metallic Surface ſupports 2 much 
< greater electrical Atmoſphere: than 
Iron of 50 times the weight would da: It 
ſuſpended by filk lines, and when char, i 
ſtrike at near two Inches diſtance, + 4th 
hard ſtroke, fo as to make one's knuci)- i 
Let a Perſon, ſtanding on the floor, prese. 
the point of a needle at 12 or more Inc: 
diſtance from it, and while the nced!e is 1; 

preſented, the Conductor cannot be ch 

the point drawing off the fire as ?:? . 
thrown on by the electrical Globe. 4 
charged, and then preſent the pũ o «i 
ſame diſtance, and it will ſudden - 

charged. In the dark you may ce © 1: 1 RR 
the point, when the Experiment 1s 1:1: 
And if the Perſon, holding the poi: ', [1.3 
upon wax, he will be electrified by rec; 
the fire at that diſtance. Attempt 12 (1 Wl 
off the Electricity with a blunt Body, 1 
bolt of Iron, round at the end and (moot 
(a Silverſmith's iron Punch, inch-thicl, 
what I uſe) and you muſt bring it within 


diſtance of three Inches before you «un 49 
| 6 310 
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s then it is done with a ſtroke and crack. 
s die Paſteboard Tube hangs looſe on filk 
ines, when you approach it with the punch 
it likewiſe would move towards the 
punch, being attracted while it is charg'd ; 
but if at the lame inſtant, a point be preſent - 
eq as before, it retires again, for the point 
„ Ji(charges it. Take a pair of large braſs 
E« Scales, of two or more Feet beam, the cords 
of the Scales being filk : . gp the beam 
by a pa thread from the cicling, ſo that the 
bottom ef the Scales may be abvut a foot 
from the Noor : The Scales will move round 
in a circlg by the untwiſting of the pack- 
thread. Sgt the iron punch on the end upon 
the floor,“ in ſuch a place as that the Scales 
may pals over it in making their circle: Then 
$* clectrify one Seale by applying the wire of a 
charged Phial to it. As they move round, 
you ſee that Scale draw nigher to the floor, 
and dip more when it comes over the punch; 
and if that be placed at a proper diſtance, the 
Scale will ſnap and diſcharge its Fire into it. 
But if a needle be ſtuck on the end of the 
punch, its point upwards, the Scale, inſtead 
ot drawing nigh to the punch and ſnapping, 
diſcharges its Fire filently through the point, 
and riſes higher from the punch: Nay, even 
if the needle be placed upon the floor near 
the punch, its point upwards, the end of the 
punch, tho“ ſo much higher than the needle, 
will not attract the Scale and receive its Fire, 
| U * for 
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from that ingenious Gentleman's Leticrs 9. 
that moſt intereſting ſubject, v/z. Preſeryotiy 
from the direful Effects of Lightning. 

291. I have, ſays he, a large prime C4- 


, 
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* ductor made of ſeveral thin ſheets of HU 
paſteboard, form'd into a Tube near 1 . 
long and a foot Diameter: It is cover'd with 
Dutch emboſs'd Paper, almoſt totally, . 

This large metallic Surface ſupports a much 

greater electrical Atmoſphere: than a 11 / 

Iron of 50 times the weight would do: It, 

* {uſpended by ſilk lines, and when char d, 

* ſtrike at near two Inches diſtance, + t. 

hard ſtroke, ſo as to make one's knuc il. 4), 

Let a Perſon, ſtanding on the floor, preſen 

the point of a needle at 12 or more Inch 

diſtance from it, and while the need! is { 
preſented, the Conductor cannot be cher 

the point drawing off the fire as 22 

thrown on by the electrical Globe. «1 1: ': 

charged, and then prefent the p «i i: 

fame diſtance, and it will ſuddenn (- RX 

charged. In the dark you may ce © lee 
the point, when the Experiment is mat, £2 


And if the Perſon, holding the point, tausch b | 
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upon wax, he will be electrified by reccivi; 
the fire at that diſtance. Attempt 12 (:1 
oft the Electricity with a blunt Body, 4 1 
bolt of Iron, round at the end and me 
(a Silverſmith's iron Punch, inch-thick, | 
what I uſe) and you muſt bring it u iin e 


* diſtance of three Inches before you «1 do it 


and 
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d then it is done with a ſtroke and crack! 
ss the Paſteboard Tube hangs looſe on filk 
ines, when you approach it with the punch 
„ {-0n, it likewiſe would move towards the 
Ws punch, being attracted while it is charg'd ; 
but if at the lame inſtant, a point be preſent - 
A as before, it retires again, for the point 
#+ diſcharges it. Take a par of large braſs 
„ Sales, of two or more Feet beam, the cords 
of the Scales being filk : . beam 
by a pagkthread from the cieſing, ſo that the 
bottom ef the Scales may be about a foot 
„from the Noor : The Scales will move round 
in a circle by the untwiſting of the pack- 
thread. Sgt the iron punch on the end upon 
the floor," in ſuch a place as that the Scales 
may pats over it in making their circle: Then 
clectrify one Seale by applying the wire of a 
charged Phial to it. As they move round, 
pou fee that Scale draw nigher to the floor, 
and dip more when it comes over the punch; 
and if that be placed at a proper diſtance, the 
Scale will ſnap and diſcharge its Fire into it. 
But if a needle be ſtuck on the end of the 
punch, its point upwards, the Scale, inſtead 
of drawing nigh to the punch and ſnapping, 
diſcharges its Fire ſilently through the point, 
and riſes higher from the punch: Nay, even 
if the needle be placed upon the floor near 
the punch, its point upwards, the end of the 
punch, tho“ ſo much higher than the needle, 
will not attra& the Scale and receive its Fire, 
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the punch with its point upright, or eve" 1 
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for the needle will get it and convey {wy 
betore it comes nigh enough for the punch 
to act. And this is conſtantly run ble in 
theſe Experiments, that the greater 
of Electricity on the paſteboard . 
farther it ſtrikes or diſcharges its fire, - 1 the 
point likewiſe will draw it off at a ſtil Create 
diſtance, 
292. Now if the Fire of Electricity a 
that of Lightning be the ſame, as 1b. 
deayour'd to ſhew at large in a former p 9 
this paſteboard Tube and theſe Scales 1 
repreſent electrified Clouds, It a Tube 
ly 10 Feet long will ſtrike and diſcha :: 1; 
fire on the punch at two or three Inches (il 
tance, an electrified Cloud of perhaps 0,099 
Acres may itrike and, diſcharge on the art) 
at a proportionably greater diftance. The 
horizontal motion of the Scales over H oor, 
may repreſent the motion of the Clou wr 
the Earth; and the erect Iron punch a ii! 
or high Building, and then we ſee how clic. 
trified Clouds paſting over Hills or big 
Buildings at too great a height to Uribe, 
may be attracted lower till within their t 
ing diſtance. And laſtly, if a Needle {ixcio 
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the floor below the punch, will draw the H 

from the Scale filently at a much greater than 
the ſtriking diſtance, and fo prevent its dt 
ſcending towards the punch; or it in it 


courſe it would have come nigh wok 10 
1 6 ſtrik 
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ſtrike, yet, being firſt depriv'd of its Fire, it 

cannot, and the punch is thereby ſecured 

Sz - tom the ſtroke. I fay, if theſe things are fo, 

may not the Knowledge of this power of 
points be of uſe to mankind, in preſerving 
= - Houſes, Churches, Ships, &c. from the ſtroke 
of Lightning, by directing us to fix on the 
higheſt part of thoſe Edifices, upright Rods 

of Iron made ſharp as a needle, and gilt to 
prevent ruſting, and from the foot of thoſe 

EZ Rods a wire down the outſide of the Building 

into the ground, or down round one of the 

„ Shrouds of a Ship, and down her ſidc till it 

& reaches the water? Would not theſe pointed 

& Rods probably draw the electrical Fire ſilently 

# ont of a Cloud before it came nigh enough 

to ſtrike, and thereby ſecure us from that 

moſt ſudden and terrible miſchief ? 

293. © Before I leave this Subject of Light- 
F ning, I may mention ſome other ſimilarities 
between the effects of that, and theſe of Elec- 

tricity, Lightning has often been known to 
rike People blind, A Pigeon that we ſtruck 
dead to appearance by the electrical ſhock, 
recovering Life, droop'd about the Yard ſe- 

F vera! days, eat nothing, tho' crumbs were 

$ thrown to it; but declin'd and died. We did 

not think of its being depriv'd of Sight; but 

F 2itcrwards a Pullet being ſtruck dead in like 

nager, and being recover'd by repeatedly 

BS blowing into its Lungs, when ſet down on 

che floor, ran headlong againſt the Wall, and 
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on examination appeared perfe&tly fin 
© Hence we concluded that the Pipeco:: 111, 
* had been abſolutely blinded by the ſhock, 
See Dr. Franklm's Letters, p. 59. 60. Cr 

294. That celebrated Electrician was / 
firmly perſuaded of the good Effects of |: te 
Rods, if erected on lofty Buildings, that hep 
the ſame into Practice as appears by the 0 
lowing extract. 1 


7 e Wb 4 

From Benjamin Franklin, Eſq; of Philaictph', 

| October, 19th. 7 

295. © As frequent mention is made the 
© News Papers from Europe, of the ech 
of the Philadelphia Experiment for 0's 
the electric Fire from Clouds by m-:n: of 
pointed Rods of Iron, erected on hig! u. 
* 1ngs, &c. it may be agreeable to inn the 


PART [. 


curious, that the ſame Experiment 11- W 


* ceeded in Philadelphia, though mic ini 
different and more eaſy manner, WIC 
« follows: 


296. Make a ſmall croſs of two licht {irs 
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* of Cedar, the arms ſo long as to reac! 0 he 


four corners of a large thin ſilk hand i 
* when extended; tie the corners of ti: |1210- 
* kerchief to the extremities of the cron 
have the Body of a Kite; which being properiy 
* accommodated with a Tail, Loop, and 15 
will riſe in the Air like thoſe made o 
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but this being of Silk is fitter to bear the 
wind and wet of a Thunder Guſt without 
tearing. To the top of the upright ſtick of 
the croſs is to be fixed a very ſharp pointed 
wire, rifing a foot or more above the wood. 
To the end of the twine, next the hand, 1s to 
be tied a ſilk ribbon, and where the filk and. 
twine join, a Key may be faſten'd. This Kite 
to be raiſed when a Thunder Guſt appears 
to be coming on, and the Perſon who holds 
the ſtring muſt ſtand within a Door, or Win- 
dow, or under ſome cover, ſo that the filk 
ribbon may not be wet; and care muſt be 
taken that the twine does not touch the frames 
of the Door or Window. As ſoon as any of 
the Thunder Clouds come over the Kite, the 
pointed wire will draw the electric fire from 
them, and the Kite with all the twine will be 
electrified, and the looſe filaments of the twine 
will ſtand out every way, and be attracted by 
an approaching finger : And when the ram 
has wet the Kite and Twine, fo that it can 
conduct the electric fire freely, you will tind 
it ſtream out plentifully from the Key on the 
approach of your knuckle. At this Key the 
Pal may be charged; and from electric fire 
thus obtain'd, Spirits may be kindled, and all 
the other electric Experiments be perform d, 
which are uſually done by the help of a 
rubb'd glaſs Globe or Tube ; and thereby 


the ſameneſs of the electric matter with that 


ot Lightning completely demonſtrated. 
CHAP. 
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SECTION 297. 


Particular Accounts of the Ele 
Kite of M. de Romas; and = 
Death of Profeſſor Richmarnn, 


* Nn de Romas, Judge of the Preſidi Coy 
* M. of Nerac in Agquitam, and corre{pond. 
2 ing Member of the Royal Acu⁰,Ezͤ̃ 
Sciences at Paris, ſays, Being willy 
to try what would be the Effect of electii ring 
a Body raiſed to a conſiderable height int. 
< I prepar' d a Paper Kite ſeven Feet five }:;che; 
high, and three Feet in its greateſt breat!1, its 
* ſurface being about eighteen ſquare Fert,” 
298. The firſt trial I made with mv Kite 
was on the 14th of May 1753 ; but tho my 
< ere Bars were ſeveral times well electrihed 
from the Atmoſphere that day ; yet could 
not excite the leaſt ſpark from the Kite, tho 
I knew for certain, that it was periccily in- 
ſulated. After divers Reflexions, a 
that the reaſon why I could excite nv [ps 
from the ſtring of the Kite, was, that ©: 1555 
was little rain, the hempen ſtring was not 
ſufficiently wetted, to make it a good CHνue- 
tor, unleſs the Electricity were excccding 


ſtrong. 


209. 
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200. The Day promiſing ſo well, I dreto 


down my Kite, and oil'd it all over, as a ſe- 
curity againſt rain, and ran a {mall braſs wire 
ahout the ſtring from one end to the other ; 
but this additional Improvement to my Ap- 
paratus took up ſo much time, that I could 


not purſue my trials any farther that day.” 


200. * After ſeveral unſuccelsful Attempts 
on the 7th of June, when it thunder'd in the 


Wieſt, about one in the afternoon, I made a 
ift about hall an hour after two to raiſe my 


Kite at leaſt 550 Feet high above the ground; 
t recying out 780 Feet of ſtring, which made 


an angle of near 45 Degrees with the Horizon.” 


3 It 


& 


301. * The Wind ſeem'd to increaſe, which 


aue me hopes that the Kite would not fall. 


| therefore tied a filk Lace of three feet and 
an half long to the lower end of the ſtring, 
and to the lower end of the Lace I faſten'd 
a kind of ſtrong Pendulum, whoſe weight 


Jas a large Stone, under a Pent-houſe, on 


the outſide of the Town. Beſides this, to the 
ing of the Kite near the filk Lace, I hung 
a tin Tube of an Inch diameter, and a Foot 
hong. from whence to draw ſparks as ſoon as 
dhe Kite ſhould become electrified. The rea- 


bon tor my faſtening the ſilk to a Pendulum, 
as to prevent its dragging on the ground, 


and thereby taking up duſt, in caſe the wind 


chould ſlacken, whilſt the Pent-houſe ſecured 


St !rom rain, and to regulate the jerks which 


wight be occalion'd. by ſudden Guſts of 


Wind,” 30 2. 


* % 


judged I might without any inconvenience 


Wards the tin Tube, excite the 1:71! 2 


tion, but I was beſides convinced in an 


( 152 ) Parry |. 
302. © After theſe diſpoſitions I was + t; 


if the tin Tube afforded any tokens of Bl lec- 
tricity ; but as it was prudent, for a -:1,1 
which will appear hereafter, not to appro: ach 
the tin Tube with a finger, a key, or 1 
thing of that nature, I prepar'd « litt 11. 
ſtrument better ſuited to the purpose. 10 
one end of a glaſs Tube, twelve Inches long, 
and a quarter of an Inch diameter, firtcd a 
little tin Socket, rounded at the end 1:4 1 
Woman's Thimble, and from this Socket 
hung a little wire, which touch'd the grun 
when I offer'd to draw a ſpark. The end 
this Contrivance was to enable me to cx cite 
ſpark without any diſagreeable ſenſation 

hock in the hand which held the plats Tubs, 
thro' which the electric matter will not paß, 

but without the communication with tne 
ground, by the wire, ſcarce any ſpari cold 
be drawn from the tin Tube. So that un; 
hold of the end of the glaſs Tube, an t U king 
care that the wire dragged on the ,d. 


by advancing the butt end of the Socket 90 


brighteſt ſparks. And indeed every :):in; 19! 
only ſucceeded to the utmoſt of my x 


traordinary manner, how neceſſary a dente cau- 

tion I had taken. 

393- © The ſparks at firſt were not unk: 

thoſe which we get by means © Ly a god 
3: OD& 


* 
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| Globe, and were occaſion'd by ſome ſmall 


_ detach'd from the grand ſtorm. And 
at this very time there was no appearance 
x any thing very ee J laid aſide 


the little glaſs Inſtrument, which hereafter L 


hall call the Exciter, and drew {parks ſome- 
times with a key, and ſometimes with my 
bare finger. The By-ſtanders encouraged by 
my Example did the like, and there was 
ſcarce any of them that did not draw ſomo 
ſparks: Soon after this the Electricity was 
interrupted, the ſmall Clouds being paſſed 
over. 

zog. The Electricity being again reviv'd, 
after a pretty long intermiſſion, every one re- 
ſum'd the former Exerciſe with fingers and 
keys, or their Swords ; and I attempting the 
like the next moment with the knuckle of 
the middle finger of my right hand, received 
ſo terrible a ſhock, that I felt it in all the 
Fingers of that Hand, in my Wriſt, Elbow, 
Shoulder, Abdomen, both Knees, and the 
Malleoli of my Feet; ſuch a ſhock, as I am 
apt to think, was never produc'd by the beſt 
Globe, and two large glaſs Jarrs Welker after 
Dr. Bevis's manner, or the exhauſted Phial 


WE of M. Abbe Nolte.” 


503. © deveral of the Company, who obſery'd 
the convulfive motions I was in, were ſatisfied 
ot the violence of the Commotion, and yet 
ventur'd to join hands, as in the Leyden Ex- 
perument, but without forming a Circuit 


X © (which 


WO ee ee eee eee hire when ” 
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(which could not be done but with hie 
and the ſhock was felt as far as the Fee: ©7 1, 
| | fifth Perſon.” | 

| 306. <1 relate theſe facts, in hopes tit 7... 
| © ſons uſed to electrical Experiments n+. (7,4 
« ſome light from them for explaining ih 1. 
ceſſity of forming the Circuit in the 114, 
* Leyden Experiment. 

307. When theſe Gentlemen had infa 
me of what they felt, I adviſed then: 1 +; 
* expole themſelves any farther, The ge 
advanced, and grew more and more ien, 
for tho one drop of rain had not fall, e 
« \was over the Zenith of the Kite, and 46 


— — —— E — 


| © Degrees round it, black Clouds Which 1114: WR 
me dread a ſudden Guſt of Electricity, h 

might bring on ſome fatal accident 
| 308. I took mylelf the advice I had gives 
Y * to others ; I look'd upon it as unſafe 0 dray | 
B any more ſparks, without the Excitcr. 11... Wa 
ing brought it within the diſtance ©: 11 
| Inches from the tin Tube, a tparts (1:1 ou: 
full an Inch long, and two lines thick. K- 
turning a ſecond time, I' drew a ſcco at tv: RR 
| « diſtance of five or ſix Inches at i!:- !ca, 
1 vhich was two Inches long, and th.c'. 1: 1 
Will. portion. In a word, I drew four or H AR 
#H much of the fame Dimenſions. S lit. MR 
| time after they appear d not ſparks, 11! - Wa 
| 1 ther flathes of fire, which were ex 3:1 WA 
1 « diſtance of a foot, being at leaſt t |. Wl 
A long, and a quarter of an Inch thi. ; Wl 
k ; 
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WT « ſnapping of theſe was heard above two hun- 
WT + cred paces. 1 
doo. Whilſt I remain'd in this ſituation, I 
felt, as it were, a Cob-web on my Face, tho 
i was above three Feet from the ſtring of the 
Kite. I did then believe that it was not ſafe 
to {ſtand fo near, and called aloud to all the 
; Company to retire, as ] did myſelf about two 
Feet. | 
tio. © Thinking myſelf now ſecure enough, 
and not being incommoded by any Body very 
; WE near me, my firſt care was to take notice 
VbPhhat paſſed among the Clouds, which were 
unmediately over the Kite, I could perceive 
no Lightning either there or any where elle, 
nor ſcarce the leaſt noiſe of Thunder, nor any 
Rain at all. The Wind was Welt and pretty 
ſtrong, which raiſed the Kite at leaſt 100 
Feet higher than in the firſt Experiments. 
311. * Afterwards caſting my Eyes on the 
© tin Tube, which was about three Feet diſtant 
EF trom the ground, I faw three ſtraws, one of 
which was about a Foot long, a ſecond four 
or five Inches, and a third, three or four Inch- 
es, which Straws being erect, and touching 
the ground with their lower extremities, 
performed a circular dance like Puppets, un- 
* the tin Tube, without touching one ano- 
ther.” 
312. © This little Spectacle, which much 
delighted feveral of the Company, laited 
about a quarter of an hour, after which ſome 
X 2 * drops 
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4 drops of Rain falling, Iperceiv d again the 
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thrice repeated. The noiſe indeed was no! 


ſation of the Cobweb on my Face, an he K 
at the ſame time a continual ruſtling note * 
like that of a ſmall Forge Bellows. This 1, 
a farther warning of the increafe of the Elec. 
tricity. From the firſt inſtant that I per 


the dancing ftraws, I thought it not adviſable 
to draw any more ſparks, even with the Ex. 


citer, and now I again entreated the C op: WS 
ny to ſpread thern(elves ſtill wider aſi. u. 
313. I come now to the laſt act of ou; b. 


tertainment, which, I muſt o-w]n, made in; 


tremble. The longeſt ſtraw was attracted ; | 
the tin Tube, upon which an Exploſion wi 


quite ſo loud as Thunder, but greatly rc. 
bled it. 

$14. Some of the Company compared it 
to the exploſions o Rockets, and others ag 
to the violent crathing of large earth jan 
againſt a marble Pavement. Certain = 
that it was heard even in the heart of thc C i; 
ep" ps the various noiſes ther. 

Is. The Fire which was ſeen at tlic in. 
ſtant of the Exploſion, had the thay: 0 : 
{pindle 8 Inches long, and 5 lines di met 
But this is not all; the ſtraw, Which Hades 
caſion'd the Ext loſion, follow'd the rng 
of the Kite. Some of the Company {av | 

4.5 or 50 Fathoms diſtance, attracted and rt 
pelled alternately, with this remarkable 


eee, that every time it was 5 
| c by 
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by the ſtring, flaſhes of Fire appeared, and 


cracks were heard, though not ſo loud as at 
the time of the Exploſion. 

316. It is farther remarkable, that from 
the time of the Exploſion to the end of the 
Experiments, F it, That no Lightning at all 
was perceiv'd, nor ſcarce any Thunder heard. 
Secondly, That a kind of ſulphury imell was 
difcover'd, which to me, feem'd much like 
that of the luminous electrical Efftuvia iſſuing 
out at the end of a bar of metal electrined, 
by « Globe. Thirdly, That round the ſtring 
there appear'd'a permanent Cylinder of Light 
three or four Inches diameter ; this being an 
clectrie Atmoſphere which was much more 
condenſed near the ſtring than at ſome diſ- 
tance from it, I queſtion not, but had it been 
night, it would have appear'd to have been 
bur or five Feet diameter. Fourtbly, After 
the Experiments were over, a hole was dif- 
cover d in the ground, perpendicularly under 
che tin Tube, an Inch deep, and half an Inch 
wide, which probably was made by the large 
and long flaſhes, which accompanied the Ex- 
ploſions.“ N 313 
317. »An end was put to the Experiments 
by the falling of the Kite, the Wind being 
HMifted into the Eaſt, and Rain coming on in 
plenty, with ſome Hail. Whilſt it was fall- 


| ing, the ſtring coming foul of a Pent-houte, 


we drew it back about 20 Toiſes, in hopes to 
Clear it, and as ſoon as by its rifing, the 
| « firing 
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* drops of Rain falling, Tperceiv'd again tha 
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fation of the Cobweb on my Face, and bear rd 
at the ſame time a continual ruftling noſe,” 
like that of a ſmall Forge Bellows. This 2; 
a farther warning of the increafe of the Elec. 
tricity. From the firſt inſtant that I perce 
the dancing ftraws, I thought it not adviicy tbl 
to draw any more ſparks, even with the Ex- 
citer, and now I again entreated the Com ba- 
ny to ſpread ther ſelves ſtill wider aſund e. 
313. © come now to the laſt act of our En. 
tertainment, which, I muſt 'own, made me 
tremble. The longeſt ſtraw was attracted h; 
the tin Tube, upon which an Explofion was 
thrice repeated. The noiſe indeed wes no! 
quite ſo loud as Thunder, but greatly rem. 
bled it. 
314. © Some of the Company compared it 
to the exploſions of Rockets, and others again 
to the violent crathing of large earthen fart 
againſt a marble Pavement. Certain |; 
that it was heard even in the heart of the City, 
notwithſtanding the various noiſes there.” 
315. © The Fire which was ſeen at thi: i- 
ſtant of the Exploſion, had the thap: o! : 
{pindle 8 Inches long, and 5 lines diameter: 
But this is not all; the ſtraw, which hd oc- 
caſion'd the Exploſion, follow'd the ng 
of the Kite. Some of the Company {a 0 
45 or 50 Fathoms diſtance, attracted and te- 
« pelled alternately, with this remarkabl. 
f de, that every time it was att: did 


* by 
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by the ſtring, flaſhes of Fire appeared, and 
« cracks were heard, though not to loud as at 
the time of the Exploſion. 

316. © It is farther remarkable, that from 
the time of the Exploſion to the end of the 
Experiments, Fiiſe, That no Lightning at all 
was perceiv'd, nor ſcarce any Thunder heard. 
Secondly, That a kind of ſulphury ſmell was 
diſcover'd, which to me, feem'd much like 
that of the luminous electrical EMuvia iſſuin 
out at the end of a bar of metal electrified, 
by a Globe. Thirdly, That round the ſtring 
there appear d a permanent Cylinder of Light 
three or four Inches diameter ; this being an 
de&ric Atmoſphere which was much more 
condenſed near the ſtring than at ſome diſ- 
tance from it, I queſtion not, but had it been 
night, it would have appear'd to have been 
tour or five Feet diameter. Fourthly, After 
the Experiments were over, a hole was di. 
cover d in the ground, perpendicularly under 
che tin Tube, an Inch deep, and half an Inch 
wide, which probably was made by the large 
and long flaſhes, Which accompanied the Ex- 
ploſions. 

117. An end was put to the Experiments 
by the falling of the Kite, the Wind being 
ſlfted into the Eaſt, and Rain coming on in 
plenty, with ſome Hail. Whilſt it was fall- 
ing, the ſtring coming foul of a Pent-houſe, 


* we drew it back about 20 Toiſes, in hopes to 


* Clear it, and as ſoon as by its riſing, the 
0 ſring 


= 


— —— 2 — 


( 158 ) Parr |, 


* ſtring was diſengag'd from the Pent-huy! 
© the Perſon that held it, felt ſuch a ftroke in |; 
© hands, and a commotion through his w/19]; 
© Body, as oblig'd him inſtantly to let go, and 
the ſtring dropping croſs the Feet of ne 
others, produced in them alſo a ſhock, th. 
much more tolerable. ' See Gentleman's Ne. 
gazine for Auguſt 1756. p. 378. 

318. In the Gentleman's Magazine . H 
bruary 1763. p. 69. We have an Acco 
another Kite flown by the fame Perfon, (10 
which ſtreams of fire were produced an 
thick, and o Feet long, on Augft 26th. : . 

319. Mr. Profeſſor Richman, of the line. 
rial Academy of Sciences, at Peter/bourgh. hy 
was killed whilſt he was making an electiic 
Experiment, had a tall Iron Rod erected on 
higheſt part of his Houſe, according to Dr. 
Franklin's Method; the lower end of which 
was firmly fix'd in a glaſs Stand: To this Rod 
a Chain of metal was connected, and brought 
down into his Chamber, where was an «lcc- 
trical Machine. 

320. The Chain was ſo ſupported with f. 
en ſtrings, as to touch no part of the Building. 
When he judged the Air to be replete with 
electrical Fire, he frequently made Experiments 
in his Chamber with that Apparatus in conjunc« 
tion with his electrical Machine. 

321. May 31ſt. 1753. The electrical Vit 
# exploded with ſuch a Force from the App.. 
$ ratus on his Houſe, as to be heard at the di- 

E . $3!iCC 
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. tance of three Rooms from his Chamber.“ 
8 422. And on the 6th. of Auguſt following, 
The Profeſſor, with Mr. S94o/040, Engraver 
to the Academy, were obſerving the Effects 
of Electricity on his Gnomon, or Electrome- 
ter, during a Thunder ſtorm: But as Mr. 
Richmann was not apprehenſive of the great 
quantity of Fire accumulated on the Appa- 
ratus, from the vaſtneſs of the caule, being 
unfortunately too near, he was inſtantly ſtruck. 
dead. Mr. $94o/ow taw a Globe of Fire 
a big as his fiſt, burſt forth from the Appa- 
= ritus to Mr. Rechmann's Forehead, who, at 
that time was the neareit non-electric com- 
municating with the floor, and about a Foot 
from it, obferving the Index of his Electro- 
meter. The Globe of Fire was attended with 
2 Report, as loud as that of a Piſtol. The 
Door-caſe was ſplit half through, and the 
Door torn off, and thrown into the middle 
of the Chamber. His Clock, which ftood 
n the corner of the next Room, was ſtopp'd, 
ad the Aſhes from the hearth. were thrown. 
bout the Room. Half of the glaſs Voſſel, 
which contained the metal filings, was broken 
© off, and the filings ſcattered alſo about the 
Room. Laſtly, many Perſons without 
Doors declared their having ſeen the Light- 
ning thoot from the Cloud to the Profeſſor 
Apparatus at the top of the Houle. 

323. Since, by a variety of Experiments 
made with tall pointed iron Rods erected on the 
tO 
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| tops of lofty Buikdivgs, it evidently appears 
that the Fire obtained by that means, + 
felf fame with that obtained by the ele 
Machine, the Effects produc'd by both 
quite ſimilar ; and fince an inſtantancou . 
toration of the Equilibrium among all it 
is obſerved to be one of its molt prevailing 
perties, it may be reaſonably ſuppoſed tha! th. 
flath of Lightning obſerved to brogh forth i 
the Rod on the Houſe-top, was an Effect f Wl 
the ſame Property, viz: that of reſtorins the 
Equilibrium, and that it happen'd at the very 
Inſtant that ſo great a quantity burſt fort! 
the lower end of the Apparatus to M. Na“ 
mann's Head. *\ wigs 

An Experiment, by way of illuſtration, may 
be made at the electrical M achine, thus: 

324. Let an iron Rod be ſupported wit! 
filken Strings, ſo that the upper end of it may 
come very near to the excited Apparatus 
Wires, &c. of the electrical Machine, bu. 
quite in contact with it; and the fulpende! 
Rod thus ſupported, will be clectriſed equally 
with the Apparatus, by being near it: [+ chien 
a Spark be drawn from the lower end ol the 
Rod, the propenſity to reſtore the Equilibrium 
is ſo remarkable, that an equal Spark will ap- 
pear at the fame Inſtant between the upper end 
of it, and the excited Apparatus: And Hit“ 
well known that equal Effects would be pro- 
duced were ſuch an Apparatus of fu(p-nc 


1 Wires and Rod, carried from a Machine, 9 
mY POSED , the 
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te top of the higheſt Hall or Stair-caſe, or to 
Pr point of elevation whatever, Can it then 
pe reaſonably doubted, whether the flaſh of real 
W ichtning that was obſerv'd to break forth to 
1c iron Rod at the top of Profeſſor Richmatin's 
© iouſe, was at the very inſtant he was ſtruck” 
Pead with the Ball of Lightning at the bottom? 
© 25. This Cataſtrophe, it is preſum'd, 
„ would not have happen'd, had the Chain, or 
any other part of that Apparatus from the 
&« Houſe-top, touch'd the Building, as the Elec- 
E tricity would have been readily communicated 
thereby to the Earth.“ See Gertleman's Mau- 


b azine for July 1755. p. 312. 
FFF 
E The CONCLUSION of Paxr I, 
-* *$ECTION 326. 


Ro M the foregoing Reaſoning it is 
F * evident that I have ſhewn no partial 
Fw, regard to my own Experiments more 
3 Bode — to chole of others, as I Was well 
atisfied they came from approv'd Authors, or 
elle were ſuch Experiments as are well known; 
my deſign in exhibiting them being to evince, 
by plain demonſtration, the actual Exiſtence 
of ſuch a Firſt Principle, which though it has 
been too long either doubted or denied, yet 
muſt be admitted and allow'd, before Philoſo- 
Y phy 


2 * 


A er. ä ůð—7i²¹ẽ—Ed ¶é— Q 


6162 ) Parr [ 


phy can ever flow naturally and ſmooth, 2 
as if in its true and proper Channel, and 
we can proceed to deduce any Thing 4 pricit 
Theſe Conſiderations convinc'd me of . 
ſolute neceſſity of a ſuflicient number of. 
rimental Proofs of the Exiſtence and wonder. 
ful Properties of this Principle, and for ga 
Reaſons and ſome other I found myſel une 
a kind of neceſſity of reconſidering ſome i. 
periments which I had given the World my 
tormer Publications, in order, 

327. Firft. To correct Errors, which, | hut 
ſince found, I hid then fallen into. 

328. Secondly. Altho in my former Eibe 
on Electricity I always kept my Eye fe 
that which plainly appear'd to be the nat 
principal Object, vig. that the electrical tu: 
Fluid was the very identical Æther or un 
ætherial Medium fo much inſiſted on 
Ifaac Newton and the learned Biſhop Berkeiy 
and though I had more than once taken t 
of that portentous Paragraph with whic!. Lt 
Jaac concludes his Principia, and of he d. 
cious Reaſoning thereon, whereby to 2ccout 
for the ſeeming active properties of inert a 
which appeatances, he informs us, are the ef 
fects. of the Force and Aion of the ibtile 
Fluid contain'd in its pores : Altho', I ſay, | 
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See Princip. Lib. 3. Prop. 13. Where 5: ſlant 
ſhews us how far we mult proceed analytical y, e. 
paſieriori; and when we may ſafely proceed Hut. 


tically or 4 priori, Had 
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had taken ſome notice of theſe things before, 
yet I had not purſued the {ubject ſo far as to 
prove t the exiſtence of that Fluid in the pores 
| of groſs Bodies by ſuch convincing Experiments 
as are produced from Section 75 to Section 107, 
C though almoſt every other Experiment in Elec- 
E iricity when examin d will be found to confirm 
n ſome degree or other the ſame thing. This 
Ei; o obvious, that none, who conſiders thoſe 
E Experiments, can have the leaſt doubt of the 
vuth of what I have advanc'd ;. and every true 
BE Philoſopher, i. e. every unpreſudiced lover of 
FE Science, that has any regard either for the ho- 
nour or memory of th 1e ilfuſtrious Sir Iſaac New 
In, will examine with due attention, the vari- 
W 0115 Experiments, whereby the ſeveral opera- 
tons of natural Cauſes and Effects may ſucceſ- 
al be traced and accounted for. 
1 129. Thirdly. Another Reaſon which indu- 
ed me to engage in this Subject was to ſettle 
W that important Queſtion how a Fluid ſo ſur- 
3 priſingly Elaſtic as the electrical Medium is 
bond to be, can be retain'd within certain Li- 
Winits in the open Air *, where, to appearance, 
. chere is nothing to prevent it from inſtantly 
Felooping to regain an Equilibrium. 
30. * Fourthly. My chief Reaſon was to pave 
* way to the principal Thing I had in view, 
und which I have made the Subject of the ſe- 


eond Part of this Work, vis. A ſtrict Enquiry 
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When accumulated on the prime Conductor, 
be Y 2 into 
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into the Nature and Properties of that abn. 
Phenomenon FIRE: Being fully convin. 
that by means of the beams of Light reitcted. 
on it from electrical Experiments, hat 
guous and difficult Subject might be render] 
much more clear and intelligible than it 4; 
ever capable of being made before. 

331. Amongſt my former Errors which 
( as hinted above) I intended to correct, the 
following was the greateſt: In my firlt ſy 
and ſome part of my ſecond ( publith'd a iy 
Years ſince) I, like every other Writer on cc 
tricity, being much attached to the Term 
traction, made ute of it on almoſt every occalion, 
without ever conſidering how unlikely 1 
that what was fo exceedingly elaſtic and pol 
ing, ſhould at the ſame time attract, Attrction 
and Impulſe being as deſtructive of each other 
as Light and Darkneſs; and a thing may a: 
well be cold and hot, white and black, 2: the 
ſame time attract and repel. So that I {ould 
have had nothing to keep me in counten ne, 
had I not found the miſtake fo general, s that 
icarce any one Writer on the ſubject e. 

332, J have before obſerv'd that Sir i(i% 
Newton when ſpeaking of an ethereal Mco um, 
deſcribes it to be much liłe Air in all Rpt, 
but far more ſubtile. In this light] have jurtu' 
my enquiries into the nature and projrtic 
of the ſubtile Medium ſo far as it is dichten 
able by the electrical Apparatus, and have 2 
tound it ſtrictly to agree with Sir Laas 6 
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E nition, and can therefore athrm that whoever 
examines the electrical Medium on the ſame 
plan will not loſe his labour, but will find the 
electrical Fluid, to be a molt intelligible Thing®. 
For if truth may be collected from the greateſt 
number of the cleareſt Experiments, and the 
E moſt indubitable Facts, he who conſiders the 
1 Electricity, as it is called, as an univerſal pure 
Air, muſt be convinced, of the truth of what I 
E have aſſerted. 

333. But as this univerſal Principle proves 
o be real Fire, it may perhaps be expected that 
I ſhould enter on a particular explication of its 
E Offpring Light, the true Eſſence of which 
ve know but very little of, nor has the diſco- 
very of an univerſal Fire in Nature been as yet 
ſufficiently cultivated to afford us proper requi- 
tes for our farther enquiries on Light with 
luccels ; or indeed at all to enlarge our Ideas of 
it. What however ſeems rational to con- 
ceive of it is, that ſo univerſal an Effect muſt 
derive its origin from as univerſal a Cauſe, Mr. 
Chambers and others, who have carefully col- 
lected the opinions of the beſt Authors extant” 
in their time are ſomewhat obſcure in their de- 
| finitions of it. Light according to Mr. 
| Chambers is that Senſation occaſion d in the Mind 
Y the view of luminous Bodies; or that property 
% Bodies, whereby they are fitted to excite thoſe 


ens in us. Other Expolitors to the fame 
Effect. 
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The above named Author then procee /; t9 
give a long detail of the Sentiments of cthegs 
concerning it; but yet advances very little n. 
is ſatisfactory und convincing beſides what |: 


Has collected from Sir Iſaac Newton's Writs, 


From the foregoing Obſervations we alto lc. 
that the univerſal Fire or ther in the pore 
of Bodies, when in its natural ſtate, and ere 
it is diſturbed by our Experiments, is inn 
In this quietcent and latent ſtate, the 
cients term'd it the Subftance of Lig“ 4, and 
Biſhop Berkeley himſelf adopted the (ome 
Term *. Bodies are ſo variouſly temper d t 
the univerſal Fire in their pores is very dufte. 
rently modified: Many appear luminous, hen 
rubb'd in the open Air, and others will not cm 
Light but in vacuo, of which Mr. Han 

gives us a variety of inſtances; he ſhews that 
moſt Bodies exhibited a Light when Attriticn 
was given to them in vacuo, flint and ttcc] 
againſt each other excepted ; even a mutual At. 
trition of two pieces of coarſe woollen Cloth ro- 
duced the fame Effect. Sce Mr. Haube + i'x- 
periments, p. 35. — Many hard Bodies, a 
Amber, Glaſs, &c. are remarkable for ei 
ing Light in the open Air when rubb'd in the 
dark, but none ſo much as the Diamond. 4 


Diamond on an ealy, {light Friction in the 


dark with any ſoft animal fubitance, as the 
finger, allen ſilk, or the like, appears lu- 
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„„ 
muindus in its whole Body : Nay, if you keep 


« rubbing for ſome time, and then expoſe it to 

the Eye, it will remain fo for ſome time.“ 
| %s Chambers Encyclopaedia under the Word 
Diamond. 
334. But if, excluſive of our phyſico- mecha- 
nical Experiments, we do but caſt our Eyes 
round and reflect on the Objects that preſent 
wmergſelves to us, we may ſoon be furniſh'd with 
i variety of others from Nature itſelf; ſuch 
E Obſervations, 'or Experiments, if I may call 
tem fo, as are truly ical, as they are term'd, 
che Effect of which, i. e. the Light exhibited, 
Þ i; apparently deriv'd from the fame Source, as 
chat which we behold at the electrical Appa- 
tus, namely, the pure Fire contain'd in the 
bpores of groſs Bodies. ſhall inſtance in a 
e of both kinds which illuſtrate the Doctrine 
of an univerſal Fire.—If, for inſtance, a round 
E mooth {tick of Wood be well dried in an Oven, 
3 and then rubb'd with the hand, a flaſhing 
& Light appears to follow the hand, if the Room 
Eb: darken'd #,+—— Rub but the hairs of a Cat 
vr a Horſe and preſently Fire or its Ofpring 
appears. Shake but the Quickfilver in a 
brrometer or rub the upper end of the Tube 
ſ briikly between the thumb and finger, and a 
Caſhing Light appears in the vacuum.— Bodies 
Inn 2 periſhing ſtate, particularly thoſe which 
make the ſwifteſt tranſition from a found to a 
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Experiment with the Mopſtick. Seo, 209. 


putrid 


allow that Child of Fire, Light , ſuflicicnt ©» 
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putrid ons, exhibit. the Phinomenon of Light, 
in a moſt remarkable manner, ſuch as the 
of Fiſhes, the Brain of Animals, Go. 
rotten Wood, a Light frequently appears, nd 
what is yet more ſtrange even in agitated \\4. 
ters. It appears in the Night, at the Stem, 
« and in the Wake of every Sailing Vestel 
Every daſh of an Oar ſhews it, and «vcr; 
* Scurt and Spray. In violent. Storms, the 
« Sea ſeems. all on Fire *.* 

335. Were we inclined. to enumerate, 11: 1y 
more inſtances might be produced to point out 
an univerſal Fire in Nature, eſpecially it 


point out its Parent.—— N. B. Thoſe who 
would ſee a greater variety of ſuch kind of Ex- 
periments, may conſult other Authors, particu- 
larly the former part of Mr. Haukeſbe-'s P 
fico-mechanical Experiments. 

330. At Wareham in Dorſetfhire in the nicht 
of the great hurricane of Wind, which hay 
pen'd November the 27th, 1703, in the h 
eſt part of the Tempeſt, on the boa 0 
Hills were ſeen great Bodies of Fire wit]; pil. 
ing over them, probably from the Air being 
violently agitated by daſhing againſt the 1 rs 
and Shrubs. This 4 points out a Fire in 
the common Air, tho' it ſeldom appears viſible 
unleſs extremely cn d Whereas in the 
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= $74 Franklin 5 3 p. 38. + Alluding 
to the ſame Expreſſion in  Boerbaave's s Chymiltry. 
| more 
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more pure electric Air produced from groſs 
Bodies, we find it much more eafily render'd 
Wifble. | 
337. In Courts of Judicature, a few ſenſible 
.nbiaſs d Witnefles are thought ſufficient to de- 
. ge all Controverſies, eſpecially if they concur 
che principal Point to be proved: And it is 
be hoped that, at the Philoſophical Tribu- 
d, Truth will meet with equal Regard. The 
W-vcral Evidences here produced to ſhow that a 
re Air or ther exiſts in Bodies, prove it 
ch one conſiſtent Voice: And I flatter myſelf 
Nut the candid and judicious, who fit on the 
ul Bench of /iterary Juſtice, and to hon 
one the Author refers the Iſſue of his Cauſe, 
il declare in favour of fo clear a Teſtimony. 
= | hall not detain the Reader any longer here, 
3 the enſuing part, which treats more par- 
Wicularly on Fire, is intended to clucidate that; 
lia, yet moſt difficult Phanomenon. 


The End of the Fixzsr PART, 
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Ather confidered as elementary Fire, 
aul its Nature anden that Denomi- 
nation inveſtigated, 


N the preceding Part I have conſi- 
Ef , % der the electrical Medium chiefly 
2 as a ſubtile elaſtic Fluid, and, in its 
UWP — State, inviſible; yet it may 
be render'd an Object of our Sight 
E by means of the electrical Apparatus, where it 
Z appears under the form of real Fire, viz. not. 
E only luminous, but, as Dr. Franklin hath by 
. adicious and well choſen Experiments clear 

E thewn, endued with the moſt diſtinguiſhing 
3 Criterion of Fire, even that of melting the hard- 
eit Metals in an inſtant. I ſhall therefore here 
conſider it under that Character, and ſhall be- 
ein with a brief Definition of it, founded on its 
eſſential Properties as demonſtrated by the fore- 
going Experiments, 


F- 
A Definition of Firs. 


, 2, Firit. FI RE ie an Element in the ftricteſt 
Penſe of the Word, and conſequently a permanent 
I uciple. Z 2 Secondly, 


fine Air or Ather, and is, by means of A '».. 


Cory Part l 
' Secondly. That it is in form of an k 


city, diſcover'd to exiſt in the pores of all 
Badies with which we are converſant. 
Thirdly, True Fire fubj/ts without a Pal. 
lum, conſequently yields neither ſmoke, 1), 
or any other groſs feeulent Matter. 
Fourthly. True Fire is either hot or cold”, 
according 'to the Femperarure of the Body 2 
aohjch it exifis, | 


5 


3 


* Here I expect to meet with the ſame Fate che 
molt others have done, who, with an honeſt hh. 
ſition to rooted prejudices have dared to van 
paradoxical Truths. 

Amongſt the various methods adopted by. {li 
Jow Minds for the deciding of Controverlies, theo 
is none more frequently made uſe of by the 
what is commonly term'd the Hoxs r 
This, like an imperuous Torrent, carries all U 
it; no Remonſtrance of Reaſon, no frrengrh of 4: 
gument can obtain the leaſt hearing in the ue. 
tuous Uproar; nor ſhall I at all wonder it | cxpe- 
rience ſuch Treatment my ſelf from the unt 
and prepoſſeſs'd Multitude, in whoſe injirdiccou 
and unphiloſophical Ears cd Fire may ſound 45 
higheſt Abſurdity, a contradiction in very Herm, 
But the,approbation of ſuch incompetent Judges u 
what I am not fo ambitious of as to offer an oh. 
tion, coſtly as Truth, at the Altars which Ur 
Fancies have erected. To my inquiſitive, difcrromg, 
and unbiaſs'd Readers I addreſs my Ditqui tions 
on this intricate Subject, well knowing that t 
will examine with Temper, and decree with [ultic 


\ 
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F z. The Author thought a poſitive Definition 


due Fire to be neceſſary, ſince elementary 
ie is a Term frequently met with, but yet 
Dot always underſtood even by thoſe who ule it, 
| os. is therefore often taken in a vague ſenſe, 
in different meanings: I have therefore 
1 nfn'd it to that particular and reftrain'd ſenſe 
bie! only it properly bears; no Fire having 
richt to the epithet pure, but that which 
bite without a Pabulum and yields neither 
Enoke nor Aſhes ; nor did we know of any that 
pt the leaſt pretenſion to ſuch purity beſides 
Ec ſolar, till we were agreeably ſurpriſed by 
| bc diſcovery of the electrical Fire. 


A Definition of Hz a'r. 

4. HEAT 7s an accidental Property or Qua- 
# of Fire, generated at pleaſure by the mu! urual 
W:riton of toe Particles of the Fire: Or in 
2 ther words, when Heat in produced by the A. 
qa tm of two Bodtes, the ſlrict ond proper Cauſe 
. 7 fc Heat is the mutual Aittrition of the Fare 
's of the Fire cantain d 1 in thoſe Bile 


Illuſtration. 


lence Heat is generated, increaſed, and 
. in proportion to the violence and 
Woontinuance of the mutual Attrition of the 
Jer. Wy of the Fire; and we ſhall have ſuffi- 
= calon to believe (when we come to ſhew 
Wile 1 by which the greateſt Heat Was 


RY iced that was ever known * ) that if it were 


4 mn. 


— = — 


* 7 hat p produced by 7 ate $s Mirrour. 
potiible 
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poſſible to diveſt any two Bodies of the Fi 
contain'd in their pores or interſtices, 0 Hey 
at all would be produced by the Friction, th 
ever fo violently, and ever fo long contin: 
6. Hence alſo, tho the vulgar Expreſi n 
Hot as Fire, implies that heat is the (/ 
tence of 1 it, yet, if we do but look back X and 
reflect on the effects of the foregoing E. 
ments, we ſhall behold a cloud af .. 
all of them ready to teltity, that heat is 14; +1 
eſſential property of Fire, for Fire is not a it 
hot, even when capable of melting metals, it 
fected by Electricity. Dr. Franklin pres 
braſs Pins and feet Needles, Gold and ©(: 
And tho fays he I have taken up the hege 
of Glaſs between my fingers immediatc y: af. 
* ter this melting, I never "could perceis : the 
© leaſt warmth in them.“ Dr. Frank: 
ters, p. 66. | 
7. Again, tho' Water is naturally cold, yet 
643 the pores of nothing more plent:/u!l 
ſtored with Fire than thoſe of Water, nor iz 
there any one thing beſides metals, ſrom which 
pure Fire can be fo plentifully obtain d Since 
then, it always ſubſiſts in Water while in a fluid 
form, who can doubt the truth of the A n 
of that great Experimentaliſt Dr. Boer hau, 
R. © that an incredible quantity of Fire is con- 
tain'd in the coldeſt maſſes of Ice, and may 
be inſtantly produced from them with a gre! 
deal of violence *?? 


——_— 


* Boerbaove's Elements of Chymiltry, 1 p. 8h, 
Datiowe's Tranſlation, 8. 
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g. The ingenious American ſo frequently 
E.ontioned made more Experiments with this 
Wc btile Medium, and diſcover'd more of its pro- 
Wcrtics as Fire, than ever was known to be done 
before by any one in Europe. — He informs 
chat be had five large glaſs Jarrs, which held 
Hecht or nine gallons a piece, each of which re- 
Z .uired 4 thouſand turns of a Globe nine Inches 
& diameter to charge it; but, faith he, I can 
3 charge and diſcharge them all together, as one. 
With the Fire obtain'd by this method, I have 
| | melted braſs Pins, and ſteel Needles, inverted 
be Poles of the magnetic Needle, given a 
x magnetiſm and polarity to Needles that had 
| | none before, and inverted the Poles at plea- 
| 1 ſure *, fired dry Gunpowder, &c. Iwo of 
: 
* 


W* theſe Jarrs, ual charged, are ſufficient for 
cheſe purpoſes. Sometimes the Needles 
= are finely blued like a Watch-ſpring; at other 
I times melted. ' He informs his Friend Mr. 
Caollinſon, that he had ſent him ſome, with their 
Mads and points melted off by his mimic 
Lightning; and a Pin, with its point melted 
C7 and lome part of its head and neck run. 
Sometimes the ſurface on the body of the Nee- 
ww is allo run, and appears bliſter'd. «I fend you 
faith he, two ſpecimens of Tin: foil melted by 
the ſorce of tvro Jarrs only. There are no bounds, 
J. (bu what expence and labour give, ) to the 


& 


*VW ſho then can reaſonably doubt whether the 
magnetic Virtue and the electric Virtue be from the 


| fame Cauſe, or not, i. e. the univerſal Æther or Fire? 
force, 


———̃ ——U— — 
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force, Man may raiſe and uſe in the el oy 
way, for Jarr may be added to Jarr in 19 
tum, and all united and diſcharged togethe; 
the force and effect proportion'd to their, 
ber and ſize; the greateſt known etc: of 
common Ligkining, may, I think, with oy 
much difficulty, be exceeded in this wi, 
which may ſeem to many, a little too c tm. 
vagant to be credited . | 
9. At p. 64. of his Letters, he inform: 
aum Reading the ingenious Dr. Mi, „. 
count of the Thunder ſtorm at S 
concerning the effect of the Lightnin: * i 
« ſtripping off all the paint that had cover; 
gilt moulding of a pannel of wainſcot wi. 
© out hurting the reſt of the paint; I had: 
mind, ' faith he, to lay a coat of paint ove 
the filletting of gold on the cover of a H 
and try the effect of a ſtrong electrical fla 
« ſent thro' that gold from a charg'd Het 0f 
« glaſs. But having no paint at hand, I pled 
a narrow {trip of Paper over it; and when diy 
« ſent the flaſh through the gilding ; ; by which 
the Paper was torn off from end to end, wit! 
* ſuch force, that it was broke in ſeveral pie, 
and in others brought away part of the grain 
of the Turkey-leather in which it was bound; 
and convinced me, that had it been paint“ 


Q- & :. 4. a 


ſame manner with that on the wainicot I 
Stretham. 


—_ 
ä 


£ 
the paint would have been ſtript of in tht 
4 


ue ey 


'* Se Dr. Frankim's 8 Letters on Electric it. tro! 
P- 91. to 94. , 


r0. Lightning melts metals, and I hinted 
in my P aper on that ſubject, that I ſuſpected 
it to be, a cold. fuſon ; I do not mean a fuſion 
fore of Cold, but a fuſion without Heat. 
V have alſo melted Gold, Silver, and Cop- 
per, in ſmall quantities, by the electrical flath, 
f The Manner 18 this * Take Leaf-gold;, Leaf 
$ {ilver, or Leaf-gilt- copper, commonly called 
Leaf-braſs, or Duteb- gold; cut off from the 
Leaf, long narrow ſtrips the breadth. of a 
raw: Place one of theſe {trips between two 
W {trips of ſmpoth glaſꝭ that are about the width 
BI Your, finger: If one ſtrip of Gold, the 
engch of the Leaf, be not long enough for 
W the Glaſs, add another to the end of it, ſo 
that you may have a little part hanging Our 
Woo, at each end of the Glaſs. Bind the 
ieces of Glaſs together from end to end with 
F ſtrong filk Thread; then place it ſo as to be 
n of an electrigal Circle (the ends of Gold 
Inging out, being of uſe to join with the 
Wother parts of the Circle) and ſend the flaſh 
Wir it, from a large electrified Jarr or ſheet 
Wo: Glaſs, Then if your ſtrips of Glaſs remain 
hole, you will fee that the Gold is miſſing 
Þ icveral places, and inſtead of it, a metallic 
tun on both the Glaſles ; the ſtains on the 
pper and under Glaſs exactly ftmilar in the 
Puvutelt ſtroke, as may be ſcen by holding 
nem to the light; the metal appear'd to 
we been not only melted, but even vitrified, 
r otherwiſe ſo driven into the pores of the 


A 4 „Glas 
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C | Glaſs, ! as to he protected by it from the : Lion 
Jof the ſtrongeſt Ague fortis and Amy Ne 
© T ſend you Roſea! two little pieces of (3), 
with theſe metallic ſtains upon them, v " Nr 
© cannot be removed without taking part 1 the 
«Glaſs with them. Sometimes the Glafs beate 
to pieces; once the upper Glaſs broke int 
© thouſand pieces, looking like conric 7 
« Theſe pieces I fend” you were ſtain' d! 
< Dutch-gold. True Gold makes a darker i}; 
© ſomewhat reddiſh ; Silver, 4 greeniſh t. 
«© We once took two pieces of thick LH. 
© plaſs, as broad as a Gunter's Scale, and 7 Ine! es 
long; and placing Lcat-gold between them, 

put chem betwixt two finoothly plan od piet 
© of Wood, and fixd them tight in | Book: 
* binder's ſmall Preſs; yet though they were {© 
« cloſely confin'd; the force of the ce 
* ſhock 'thiverd' the Glaſs into many pieces 
6) The Gol was melted and ftain'd into the 
« GlaſY as uſual. The circumftances of the 
© breaking of the Glaſs differ much in makng 
the Experiment, and ſometimes it do not 
© break at all: But this is conſtant, chat the 
« ſtains in the upper and under pieces arc cx2d 
c counterparts of each other. And tho' | have 
taken up the pieces of Glaſs between ny fn- 

« gers immediately after this melting, Never 
could perceive the leaſt warmth ir then 
How vaſtly different this from our lor c 
ceptions Of Fire! 


11. And now is it not ſurpriſing. that after 
| | ſue 1 


3 l * * 
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ſuch powerful effects of the electrical fluid have 
been exhibited, any candid and unprejudiced 
5 2quirer after Truth ihouid ſtill doubt, whe- 
ther it be Fire or not? but ſtrange as it may 
letin, there are ſtill thoſe who not on! y barely 
deny it, but take no {mall pas to prove the 
Coutrary' Among which, Meills. Hoadly a and 
lj on deſervedly merit the fitſt place, ſince they 
firm it to be as improper to call this Fluid by 
the name of Fire, as it would be to call Air by 
tie name of Sound; Which they attempt to 
we thus, 
12. When Sound is produced, the parti- 

F of the Air are put into ſo regular a mo- 
don, as to convey ſuch ſenſations by means 
» of the Ear, as raiſe the Idea of Sound, But 
Air is not therefore Sound. In the fame man- 
ver, hen a Body has all its component par- 
ticles thrown into ſuch agitations in the Air, 
by the force and action of F this fluid within it 
aud without it, that it grows hot and ſhincs, 
and glows and conſumes away in ſmoak and 
flame, we ſay the Body is on Fire, or burns; 
but this Fluid is not therefore Fire ; Nor can 
i without confounding our licas, have that 
name given to it; nor indeed can Hire be 
called a Principle or Element in the Che miſt's 
cue of the word, any more than Saum can,” 

der Obſervations on a Series of electrical 
erments by Dr. Hoadly and Mr. Wilſc; 
99. 70. | 
13. The forementioned Mr. Tones in his 
Aa 2 Eſſay 


(1%) Parr If 
Efffry on thefirſt Princ, of nat. Phil6C. to dc 
the fraud of their falſe reaſoning, and to {trip y 
of its ambiguity, has put it in-1ts Own gemune 
Senſe. * Air, they ſay, raiſcs . 11; 

* of Sound, and this Fluid cauſes a Body. /':1; 

f be on Fire: But as Air cannot gil 

* Sound, merely becauſe it raiſes the Idea ind. 

*'/o this Fluid cannot be called Fire, mer); |. 

© cauſe it'extites Fire. Any Reader wi is 1 

«* ſels'd of a little Logic, will immediat-ly ver 

© ceive this to be, not an argument; but it?? 

© * poſition of terms. For the parallel, 1: 
Way of drawing it, is really this—- 
rbat cauſes Bodies ta found, 1s not Air fi. 
* the Fluid thut caujes Bodies 1% burn d 
g wot Fire: The inconcluſiveneſs which 
b is ſufficiently evident. 

14. Electricity may well be dark and 4 
« fcult, it ingenious Men refuſe to be 
by their Eyeſight, merely, becauſe it wil 
ſuggeſt, even to the meaneſt Capacity, (oi 
p Principles diftering from the moſt ce 
© /Geometrician of their own Country ; Wi 
being but a Man, was liable to cr 
other Men. See his Eſſay p. 102. 

15. And I may venture to add, wel! may! 
Progreſs of Science in general be retard, wi 
ingenious Men have, after taking 7 
pains to demonſtrate. what is ſo 
(as that the Æther or ſubtile Meci a 
Iſaac Newton and the electrical Fluid, re 

tically the fame Fluid) ſhould after tk c 
thel 
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heir thoughts' only to invent ſo barefaced a 


Sep biin as they have done. A Sophiſm ſo weak, 
WW which as that Rev. Author thews; when ſtrip- 


ped of its ambiguity, amounts to no more than, 


Air, . that cauſes Bodiot to found, is not 


Air Jo Fire, the Fluid that vanuſes Bodies t9 


urn and ſhine, is not Fire. —— Thus we fee 


to what notoriouſly abſurd lengths invincible 


© Prejudice and Bigotry will carry even Men, 
= ro/peitable for their Ingenuity and Induſtry, as 
chat candid Author ſtiles hem. 


16 Were it not for ſuch invincible Prejudice, 
it might be reaſonably ſuppoſed, that no can- 
did ingenuous Enquirer, after a ſtridt exami- 
nation of the effects of the electrical Fluid, 
could be really inclined to think it was not 4 
pure permanent Fire; eſpecially as he finds it 
to ſubſiſt without fewel, or a Pabulum, as it is 
alled, to recruit or feed it, and withal fo pure 
as (like the Sun's Rays when collected in the 
focus of a. Burning-glaſe,) to yield neither 
Smoke, Aſhes, or other groſs matter. 

17. If then there be any ſuch Thing in na- 
ture as a pure Element, maſt it not be this pure 
Fire ? If that be not admitted, what can we 
mean when we talk of a pure Element ? Surely 
it muſt be this, or elſe there can be no ſuch 


"Thing throughout the whole compaſs of na- 


ture. For thoſe four which have hitherto paſſed 
for Elements, namely, Fire, ' Air, Water, and 
Earth, cannot all of them be called ſuch with 
ay propriety ; and thoſe Naturaliſts have 
come 
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come nearer. the Truth, who, have com 
Matter to the Body, and Fire to the Soul oi th 
World; or rather thoſe who atfirm tha: the 
Elements are in ſtrictneſs no more than 
i. e. Active and Paſſive. 

18, But to give the forementioned Dr 7/../; 
and Mr. Jon their due, they appear'd as 
ous to evince, that the electrical Fluid, ane 
ther or fubtile Medium of Sir Iſaac New! 
was one and the fame Fluid, as they were t, 
prove the negative part of what: they aſicrte,, 
viz. that it was not Fire; the truth of U 
will appear by citing their own, Words. 

19. There is a very hne fluid, of the {ime 
nature with Air, but extremely more (4! 
and elaſtic, according to Sir. 1/gac N-:»//1, 
© every where diſperſed thro” all ſpace, ich 

in his Optics he calls Arber. 

20. © This Æther is much rarer within th: 
© denſe Bodies of the Sun, Stars, Planets, 1 
Comets, than in the empty celeſtial {pace be- 
* tween them; and in paſſing from them to 
great diſtances, it grows denſer and dente 
« perpetually, and thereby cauſes the gravity 
of thoſe Bodies towards one another, and of 
their parts towards the Bodies; every Body 
* endeayouring to go from the gexſer parts fte 
Ether towards the rarer. 

21. The Earth, therefore, is ſurrounded 
every where by this Ather to a very great 
+ diftance, in conſequence of Which, the Air 


and all Bodies in it gravitate towards the Earth, 


and 


e 
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Yn. toward each other, agretably to the ap- 


| pearances at the ſurface of it, 
22. This Ether likewiſe pervades the pores 


ef an Bodies, and lies hid in them; and 


 whilit the Bodies with th Fiic in them are 


delt to themſelves, (undiſturbed by any exter- 


© nal violence) this fluid from its etaſtic nature 


conforms itſelf, as to its degree of denſity 0 


the gf tc make of that Body it is in. ex. 


D be ones *. 


It is not ſo denſe in denſe rag as in 
And a little farther It 


© will be worth our while to enquire een 


this electrical Fluid aud the /Ether, be not one 


and the fame Fluid. And after having 
iniſched their Experiments, they proceed, 


22, © Thus have we gone thro' the moſt in- 
© te reſting of the electrical Experiments, and 
from the various appearances they afford, if 


y * b that the electrical fluid is as univer- 
I and powerful an agent at or near the {ur- 


© {1ce of the Earth, as th at fluid, which 81 Sir L/age 


N * 3 mY er > 
whe Feed Bs yo ö 
CC 009” be 3 


Re ode . ns 
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+4 Newton in his Optic 5 calis Ather; that it is 


as ſubtile and elaftic in its nature, as Mther 
«is s; and, as ther docs, that it pervadles the 
* pores of all Bodies whatever that we are con- 
verſant with; : is diſperſed through whatever 
vacuum it is in our power to pi roduce by art; 
Rand from the natural Phanomena of Than 

* der, Lightning, &c. ſeems to be extended to 
very great diſtances in the Air. 

24. We fhall make no ſcruple therefore 


** — — HB — - — 


— — 


; Electrical Experiments by Dr. Ilaaaly and 
M.. Wilſon, p. k. now 
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now to affirm, that theſe two fluids ar- g 
and the ſame fluid; as it is much more 
loſophical to do ſo, than to ſuppoſe two u 
fluids, each of them equally capable of 
ducing theſe effects, and equaily prelen! oy Ty 

where; which would be multiplying Cn, 
where there is no manner of occaſion. 

25. Were we not too thoroughly convince 

of the enſlaving power of Prejudice, even (1c. 

times upon Minds of a very ingenious c 

might ſtand aſtoniſhed at the foregoing inc 

of it in Meſſrs. Hoadly and Wilſon, Who, altes 
peruſing the former part of their En, wi 
bnding how fully they had proved the clown. 
cal fluid to be the very identical Ather of Sr 

Iſaac Newton, could imagine, that the, Gn 

in the very ſame Freatiſe labour to per 

the World that this Æther Was not Fire. 
withſtanding it manifeſtly appeared to be 
ſeſs'd of all the force and every eſſential 
perty belonging to true Fire 

26. I am really ſorry to find that t: 

Evidence of our Senſes is not always convinciny, 

and am loth to impute to any Perfon, in thus 

enlighten'd age, a Conduct fo illiberal ab- 
ſurd as that which Mr. Jones pleaſantly late 

of a certain bigotted Philoſopher at (H 

* whoſe Prejudices had taken ſo deep ro 
a he could never be perſuaded to look thro on; 

of Galilæo's Teleſcopes, leſt he ſhoult 1 

* ſomething in the Heavens that might t 
him in his Belief of Arifotle's Philotophy. 
Mr. Jones Treatiſe p. 191. CHAP, 
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E Account of Fire continued: Pain phyſ- 
F*XKMONG all che Enquiries 1 have 
. 1 A been able to make into the Works 
Y n of others, who have left us their 
thoughts concerning the nature and 
qualities of Fire, I could find ſcarce any thing 
dat appear'd ſatisfactory, when compar'd with 
the Fire we have diſcover'd by means of the 
© clas Tube and Sphere, beſides what Biſhop 
E Berkeley has given us, who had adopted and 
improv'd the opinions of ſome of the Ancients 
concerning that difficult Subject. Almoſt all 
other modern Writers on Fire were for the 
moſt part dark and obſcure, and many times 
nconhſtent with themſelves. 
28. As I had not the Opportunity of per- 
uung a great number of Authors, my common 
method when I wanted to be inform'd con- 
erning the popular opinion was to conſult my 
| Oracle, dix. that brief expoſitor Mr. Chambers, 
ho appears to have taken great pains in col- 
ting the Opinions of others. I hope to be 
excuſed for this, fince, in that miſcellaneous 
3 uthor, I could for the moſt part be well furniſh- 
and generally from ſome of the beſt Autho- 
3 les, B h 29. 
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| 29. That brief Commentator inform. *. | 
þ * That the moſt univerſal and fenfible Ch. 10 
| ter of Fire, and that which beft defines i: 411 ri 
| * diſtinguiſhes it from every other thing it; the 
{ « heating, Fire therefore may be * ur ito Wl ov! 
| be whatever warms or heats ad : 6 
| He then proceeds to give a more bric! '. MW 811 
| flinition of Fire and Heat, both of Which ic 
* compretiended i in his next four Lines. | bg: 
30. * Heat is ſomething whoſe preſence FI 
| « beſt percewe by the dilatation of the /\; Wo 
| Spirit in the Thermometer. Fire may be 11 
defin'd to be that, whole pretence we per- = 
| « ceive by the expanſion of the Air or SPI ir t. „ fie 
| the Thermometer. So that the candid Hd + We po 
| er is to remember, that according to the n. 1.0 
mon and receiv'd opinion, heat and fire were 10 
identically the ſame, the fame definition . ing gen 
common to both. This therefore, to prove: 5 
any future diſpute will, I hope, be carc! fully nu 0 
tended to; fince denying the fact, can now be WI b. 
of no ſignification. The fame Author u. Fi. 
he: as, that, . Vi 
«Tis a diſpute of ſome ſtanding among WW 
: Philos phers, whether fire be any {pccinc WE belt 
| * ſubſtance originally, diſtinct from all other; o: 35 
1 © whether it be the matter of other Bodic only =: 
2 8 under certain peculiar modifications, | © WI ww, 
* whether Fire be ſuch by its own nature 0! ⁊ ꝛ— 
| by motion. The excellent Byer4s len 
. he tells us, has done wonders in his e 1 Hey; 
| tion of Fire. 4 30 


| — 
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22. But however, I ſhall not confine myſelf 
to Mr. Chambers Account, but ſhall mention 
caro of the greateſt Authors, that ever aderned 
* the Engliſh Nation, or probably any other, 
giving their Opinion on the ſame Subject, 
namely, the moſt renown'd Lord Verulam, and 
7 Sir Iſaac Newton.” 15 1 
33. Mr. Shaw in his chymical Lectures, 2d. 
dit. p. 26. Wie eaſoning on Fire has the 
following quotaton from the philoſophical 
Works of Lord Bacon on that Subject, which 
is as follows : 

24. © If this method of excluſion and rejec- 
tion were purſued to its due length, we ſhould 
per babs find no Criterion, infallible mark, or 
E * Characteriſtic of Fire in the general, but that 
Eo a particular motion, ſtruggling among the 
mall parts of Bodies, and tending to throw 
dem off at the ſurface. If this ſhould prove 
che cafe, then ſuch a motion will be the form 
or eſlence of Fire, which being preſent, makes 
Fire alſo preſent, and when abſent, makes 
re alſo abſent; whence to produce Fire and 
0 produce this motion in Bodies will be the 
belt ſame thing. 

35. * Sir Iſaac Newton aſks, at hether a Body 
werben it was heated hot, was not Fire ; for 
WY what elſe, he ſays, is a red bot Ir than Fire? 
is true, theſe opinions of thoſe great 
len appear to be but conjectures, but it ſeems 
Rey were the beſt they had to offer. 

306. In the cultivation of natural Philoſophy, 
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almoſt every branch of it beſides that of Fire 

has by means of Experience and Induſtry been 

more or leſs improved. This is fo obvious a: t, 

| be allow'd, I preſume, by all. But that untra4- 

| able Being, Fire, (if I may be allow'd the. 

| preſſion) has baffled almoſt every attempt d 

hath hitherto been made to clear it up. | 

37. What can be the reaſon that ſuch un. 

ſurmountable difficulties appear in almolt cy 

part of what we ſeem to be moſt intiin te 

acquainted with, and what we number amy 

cven the common neceſſaries of Life? Ther 

being ſcarce any one thing in nature bon 

which Mankind has been fo much d | 

Many of the Ancients, finding it to be Wo 

molt powerful in its nature, and univerfally ci. WW 

tenſive in its effects, worſhipped it as the i. WI: 

preme Deity; and yet the very exiſtence of it, WW! 

as a permanent Principle, is denied by ry WY 

Moderns, AJ 

38. In order to go to the bottom, ſo 3 to re» WO 

concile ſuch differences, and point out their caule, WT" 

it ſcems neceſſary to have fo much recour'- 0 IKE! 

Analogy, as to enquire and ſtrictly exam ne i 

what has ever been the occaſion of the greatc!t i! 

diflicultics in the cultivation of other {ubjc+; 

and then we ſhall ſoon find that they procecc:1 Wi 

from miſtakes and errors in the Fir Principles 
which afterwards, on mature confideratio!, ag. 
ear d to be diametrically oppoſite to rut 
hat we are too much inclin'd to judge of Ob- 
jects from the appearances of Senſe, rather 11 
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ide deductions of Reaſon, the once receiv'd 


Pol mai Aſtronomy may ſuffice to ſhew, _ 
The Earth, according to that Syſtem, 
Pris well known, was placed in the center of jt, 


th all the heavenly Bodies revolving about it 
in 24 Hours, altho the greateſt end that could 
be propoſed to be ſerved by it, was only to cauſe 
Day and Night upon the Earth: That im- 
menſe Body the Sun, by being at fo great a 
diſtance, muſt, to accompliſh his Circuit in 24 
Hours, move at the rate of 17671 5 Miles every 
Minute, and the fixed Stars an indefinite num- 


per of times ſwifter. 
| 40, But ſuch an amazing whirl of every one 


pl che heavenly Bodies without exception was 


pol the greateſt difſiculty of all: The Planets 


* delüch in general were found to perform ano- 
tler motion round the Heavens the contrary 
May, in a particular number of days, inſtead 
of moving regularly forward in their ſeveral 
WOrbits as was expected, each one at a certain 
me, firſt flacken'd its pace by degrees, till it 
Egute ftopp'd, then ran back, then ſtopp'd again, 
mend after that went forward, 
Wions and Retrogradations of the Planets, were 
ch Paradoxes as to be no ways accounted for, 
r loived, in a natural way: For which reaſon 
4 picycles were inyented to ſolve the ſeveral 


"Thoſe Sta- 


nznomena, — Had thoſe Aſtronomers con- 


W er d the frugality of Nature, the conciſeneſs, 
| and iimplicity obſerved in all her Operations, 
| a alone would have been ſufficjent to prove 


the 


rinnen 


n „ — — . = 
- — — —— — „ 6— Dn © eng 1. „„ mr ng tres oye hy neg ery rt, 5 — — 


p 4 1 
W 3 


| ( 190 ) Paxr 


the abſurdity of the Plan, and that the ww 
was abſolutely tale. 

4.1. But afterwards, when Gp 11 
the ancient Syſtem of Pythagoras, wi: ** 

laced the Sun in the Center inſtead «© ;\, 
Earth, all thoſe ditficulties vaniſh'd at 9. 
and an eaſy rotation of the Earth on its A 
in 24 Hours, was found ſufficient to an 
that incredible celerity of the Sun, G. cn 
Prolemaic Syſtem. 

42. Had there not been Gmething of 85 
kind, i. e. capital Miſtakes in the firft 
ples, and from thence erroneous Conc! ufo 
drawn and taken for granted before they ha 
been ſufficiently examin'd, it would have bw 
next to impoſſible to meet with ſo many an. 
biguities in any Subject we are ſo intimate 
acquainted with, as we are with Fire, 

43. To prove whether this be the cal: g 
not, let us examine more particularly to the 
validity of thoſe Principles which have h 
been laid down and receiv'd, with reg?! : thr 
nature of Fire: As, for inſtance, T, hat Fire bn 
no Exiſtence, as a permanent Principle, V hi 
we call by that name, being nothing c d 
the particles of groſs Bodies violently a 
by an inteſtine motion of the parts ot un 
groſs Bodies, and by that means violently 1:0! 
Wi 1 off at the ſurface and converted into Fire. 
44. But nothing it ſeems could appear much 
more abſurd and ridiculous to Proteſſor H 
ne than to oſuppoſe that the particles of grob 
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ert matter were capable of being metamor- 
oled ( whenever we pleaſed ) into ſo active 4 
ot ance as that of Fire. This is evident from 
234. of his elements of Chymiſtry ; where 
« reaſons thus: . 
@ 4;. Tho this elementary Fire induces an 
BE infinite number of changes upon all other Bo- 
dies, yet it never has appear'd by any Experi- 
ments, that any of them have ever been con- 
erted by it into true elementary Fire. And 
hence, it is not confirmed by any Obſervation, 
that Fire is able to multiply itſelf, by chang- 


BY ture; certainly, the more carefully we con- 
ler all the Effects of true Fire, the leſs 
WE conclufive thoſe arguments appear, which 
e brought to prove ſuch a power in Fire, 
of fuch an aptitude in other Bodies to this 
transformation. Hence therefore it evident- 
Wy follows, that if Fire itſel cannot from any 
* matter generate Fire, it cannot poſſibly | 
be generated by any other matter. For what 
aue can by any action, produce Fire from a 
ody that is not Fire, if this cannot be effected 
Wy Fire itſelf? In the whole compaſs of Na- 
re, certainly we diſcover nothing, that with 


egard to ſuch a power, can any ways be com- 
red with it. This ſcems to be the grand 
crſal mover, from which every thing elſe 
W-ccives its motion, all fluids at leaſt, and per- 
Ns 2 great number of folids; which is it- 
$ c (elf 
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* {elf never begotten de novo, renewed. om re. 
«+ ſuſcitated, but is only rendered diſcernible, 
© where it did not appear before. 

46. That I might be ſure not to mich 
ſent the matter, ſo as to wreſt the true man 
ing of the term; I conſulted the common E. 
poſitors, ſuch as Dictionaries, in which I {un 
no material difference as to their ſeveral deß. 
nitions, and any one who will but take the 
trouble of examining them, will find the 1-1. 
guage in general to be ſimilar to the following 

47. In one.—FiRE ig the ect of a ratid : 
ternal motion of the particles of Bon: ts. = | 
another, 7he effect of a violent or ſage 1 tion 
excited in BobikSs. — In a third a 
rapid motion Ariggling among the ſinall jart: 


BoplkEs. 

48. Another capital error is this. odem 
philoſophers had rejected and excluded a (1 
tile ætherial medium out of their te 
The very exiſtence of ſuch an univerſal 
as Sir 1ſaac Newton had pointed out, was de. 
nied; tho in excluding it, they deprived them: 
{elves of an active agent; otherwilſc, this mig 
| have been the phyfical cauſe of ſuch a violent 
= rapid motion, as they affirmed abſolatcly necel- 
| 
| 


g „ wo fi. cas... 
. 


fil, 


ſ a 


ſary, to convert groſs Bodies into Fire. Wheres 

as, having deprived themſelves of ſuch an Aid, 
| they had nothing to aſſign for the cauſe of that 
4 —— rapid motion /{-i/; 7 
| among the minute parts of Bodies, and tencn i 
| en, en off at the ſurface ; ſo that they 7 
| under 
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under a * of conſidering motion as a real 
Agent or Being; whereby it becomes both the 
mover and the "moved, i. e. both Agent and Pa- 
tient *. 

49. Beſides, Fire and Heat were eſteemed 
one and the ſame thing; this was alſo taken 
fr granted without any proof, conſequently it 
might be generated and deſtroyed at pieafurcs 
and a definition of Heat could vary but little 
from that of Fire. The following was the 
common language: 

50. Heat, very much conſiſts in the 
tapidity of motion in the ſmaller parts of Bo- 
* dies, and that every Way ; Or in the parts 

eing rapidly agitated all Ways.“ [ Bailey. 
As this definition of Heat 1s er and much 
the {ame in all the reſt of thoſe brief Explainers 
o Terms, and fo much like that of Fire, I ſhall 
trouble my reader with no more of them. 
— Thoſe definitions by way of diſtinction, 
arc laid by thoſe Expoſitors to be according to 
F new Phulofopby. 

Heat, Mr. Chembers ſays, is a par- 
55 idea or modification of our own Mind, and 
wt arty thing exiſting in that form in the Body 
lat oecafrens it. Heat is no more in the Fire 
N burns the finger, than pain is in the needle 
bat bricks. tt. — In effect, Heat in the Body 
bat gives it, ic only motion; in the Mind, only 
particular idea, or d. e of 00 Soul. 


2 Stephenſon on Motion, Sect. 155. part 24. 
Cc 52. 
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ly different from other pains, I never expert 
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52. How rational ſuch a definition of 31-4 
might appear, before Fire as a real Prin ine. 
as diſcover d to exiſt, and before it was kh 
that Heat was a tranfient and variable ua., 
of that Principle, and only exiſted in parii. ;\;; 
Circumſtances : How rational, I fay, tuctr 0. 
finition of Heat might appear before the! j);. 
coveries were made, I cannot determine; yt 
certain I am, that fince ſuch Diſcovery. v4. ;y 

ene | 5 7 
part of the definition is found to be creo 
— For tho' Heat be not eſſential to Fire, yy, 
whenevet it is generated in any Body, hen 
comes it to paſs that it is then, only a Senta 
in the Mind of the Perſon that is burned by i? 
And is not the ſecond part of the definition x 
unintelligible, wherehe aftirms that there 1s us 
more Heat exiſting in the Fire, even eue 
enough to burn the finger, than there is Pan 
in the needle that pricks it? Whether this b: 
not the greateſt abſurdity, and contrary t9 
common Senſe and all Experience I muy lc: 
to the determination of almoſt every one. 10, 
how difficult is it to form any adequet: «4 
of what he means, when he ſpeaks. ol t dl. 
ferent ſenſation we experience between that df 
a burn and that of any other injury? Why the 
Pain of a burn in particular, ſhould be to wide. 


enced myſelf, nor have I met with any one thi 
could, from his own knowledge, affirm duch! 
„nens ae 

53. Pain tho it may be diverſified in it%! 


And 


( 195 ) 


nd may be, different in degree, yet, as to its 
Eſence and Canſe, is ſtrictly and univerſally the 
ame; that is, the Nerves and other Veſſels being 
o broken or otherwiſe wounded as to be ren- 
gerd incapable of performing their proper Of- 
kc; the free Circulation is thereby prevented, 
and Pain, or a diſagreeable Senſation imme- 
{ately becomes the natural and neceſſary con- 
lequence. 9 

54. If this be ſo, and Pain or an uneaſy Sen- 
ion be felt whenever any parts are ſo wounded 
33 to be rendet d incapable of performing their 
Office, do not all Burns and Scalds cauſe Pain, 
and for the fame realon that other Injuries do ? 
Are not the Veſſels by being ſcorch'd and con- 
acted, render'd as incapable of performing 
dein proper function as if they had been 
rounded with a Pin, an Edge-tool, a ſtick, 
he lah of a Whip, or with the Teeth of an 
mal? But to proceed: 
55- How vague, unintelligible, and unmean- 
ig are his Sentiments deliver'd in the latter 
art of that definition, when he informs us, that 
at, in the Body «obich gives it, is nothing out 
n? What is meant by Motian? What is 
that is mov d, and by what means? Can the 
tion be thought ſatisfactory fo lay g as the 
«129 remains thu wwolwd in obſcurity ? 
59. Other reaſons, beſides thoſe already 
Puncrated, might be aſſign d for the cauſe of 
many Ambiguities relating to the Nature of 
e; but the principal one is, that before the 
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late great Diſcoveries made by EleQricity, t ae 
was no proper foundation, no true Ba 
found it upon: Before a more abril le e. 
laſtic Medium than the common Air wa: bn 
out, and that the ſame ſubtile Medium w 2+ te 
Fire, all that could poſſibly be ſaid of +, ww, 
merely conjectural. For altho' divers of th- 
Ancients, and ſome of the more diſccrn;; 
Moderns, had not only broach'd, but Mi ve 
much cultivated the doctrine of an elem: 

or univerſal Fire; yet, as there were 1 g. 
per Experiments either to prove or counted 
ſuch a doctrine, the evidences produced, hen; 
thought not ſufficiently clear, their doctrine 
elementary Fire was rejected with contem 

$7. Many rejected an Ather, or a 1 
more ſubtile than the common Air, „ mercy 
chymerical : Others, tho they admitted ef tut 
a ſubtile Æther, yet, were ſo far from ſupp» 
{ing it to be Fire, that they entire! reed 
Fire as a permanent Principle, Agent, or fel 
Being. Fire and Heat as before obſer e 
eſteem'd one and the fame thing, and che Term: 
made uſe of ſynonimouſly ; conſequeyt!y wi 
thoſe, Fire might be generated and Joe ed; 
Thus a ſubtile Medium being rejccte d by tome 
and Fire by others, difficulties inevita bh enſue 
and a loin contrary to both prev: All d. 
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CHAP. III. Parr I. 
SECTION 58. 


The Opinion of the Ancients concerns 
wg Fire, adopted by Bijhop Berke- 
ley, and confirmed by Modern Ex- 
periments. 


F * 
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KZXXAVING in the foregoing Chapter 
H g, pointed out many palpable errors we 
x27 had fallen into, when reaſoning on 
the various qualities of Fire, and which were, 
for the moſt pr owing to the falſe concep- 
tions previoully form'd of it by us from early 
prejudices; 1t becomes more natural to remark, 
that ſo univerſal a Principle, as Fire appears to 
be, could not fail of exhibiting at all times its 
extenſive Properties, and therefore happily long 
ago, ſome purſued their enquiries into the E1- 
tence of it, from its natural Effects. This 
appears to have been the caſe with reſpect to 
many of the Ancients, Who, without the ad- 
vantage of our modern Experiments on Fire, 
have given us a moſt accurate Account of it; 
an Account which correſponds and coincides 
with the Fire which we have found out b 
means of Electricity, to a moſt ſurpriſing ex- 
actneſs, as any one will ſce when he compares 
their Deſcription of it with our Diſcoyerics. 
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59. The learned Biſhop of Cloyne af. 
mention'd judiciouſſy adopted their opini,;; 
and collected moſt of them together in |. 
SIR1S, where he has alſo given us many 
- own Sentiments on the ſubject : I have 
join'd the following extract from that cue 
Work, which will ſerve as an ample ſpecimen 
for the preſent purpoſe, and, I ſhall hope, p-1c 
net a little entertaining to my Reader. 

60. But before I enter upon my quotation 
from that great Author, I muſt obſerve tilt 
receiv'd but little thanks from the World, dy. 
ring his whole life, for that valuable additio: t- 
the Libraries of the learned, for want in 
porting his aſſertions with the Experiment 
that have been made in Electricity fince h. 
time; which haye aRually realiz'd every pole 
tion of his, that fell within their reach, and may 
well put thoſe to the bluſh, who were too mu! 
| inclin'd todepreciate and condemn that mit iti- 
genious Production, and often contemptuc 
ſtiled it a philoſophical Romance, — But tho 
lowing extract from it will ſpeak for itſeli, bet. 
ter than any thing 1 can advance in {av2u! 
of it. | 
Biſhop Berkeley on Fire. 


Gr. © The order and courſe of things, aud 
the Experiments we daily make, ſays that 
learned Prelate, ſhew there is a Mind that 
governs and actuates this mundane Syitem, 
as the proper real Agent and Cave. 0 
r e e 
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+ that the inferiqur inſtrumental Cauſe is pure 
Ether, Fire, os the ſubſtance of Light; which 
is applied and determined by an infinite Mind 
in the Macrocoſin or Univerſe, with unlimited 
power, and according to ſtated rules; as it is 
in the Microceſiu, with limited power and ſkill 


by the human Mind. Siris, Sec. 154. Sc. 


62. The Calidum innatum, the vital flame, 


or animal Spirit in Man, is the ſuppoſed cauſc 


f all motions in the ſeveral parts of his Body, 
' * whether voluntary or natural; that is, it is 


« the inſtrument, by means whereof the Mind 
* exerts and manitetts herſelf in the motions 
of the Body. In the ſame Sente may not Fire 
he ſaid to have force, to operate, and apitats 
* the whole ſyſtem of the World, which is 
held together, and informed by one preſiding 
* Mind, and animated thronghout, by one and 
* the ſame ftery ſubſtance?” F 156. 

63. © This pure Spirit or inviſible Fire is ever 
ready to Exert and ſhew itſelf in its Effects; 
Cheriſhing, Heating, Fermenting, Diſſolving, 

Shining and Operating in various manners, 
* where a Subject offers, to employ or deter- 
mine its Force It is prefent in all parts of 
* the Earth and Firmament, tho perhaps la- 
tent, and unobſery'd, till ſome accident pro- 

auceth it into act, and renders it viſible in its 


15 effects. . 8 157. 


04. There is no Effect in Nature, great, 
maryellous, or terrible, but proceeds front 


Tue, that diffuſed and active Principle, whicli 


* at 
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s at the ſame time that it ſhakes, the Earth and 

Heavens, will enter, divide, and diffolve e 

* ſmalleſt, cloſeſt, and moſt compacted B 
| In remote cavities. of the 175 it remains 
| * quiet, till perhaps an accidental ſpark n 
the colliſion of one ſtone againſt another, 
kindles an exhalation, that gives Birth b n 
Earthquake, or Tempeſt, which ſplits Moun- 
tains, or overturns Cities. This fame {irs 
ſtands unſeen in the focus of, a Burning-ol1G, 
till Subjects for it to act upon, come In itz 
Way, when it is found to malt, calcine, i 
uit the hardeſt Bodies. & 158. 
65. No Eye could ever N diſceri, 
and no Senſe” pereeive the animal Sp 
human Body, otherwiſe than from its off 5 
The ſame may be faid of pure Fire, or th: 
Spirit of the Univerſe, which is ed i cn n 
by means of fome other Bodies, on whi 
opet Me, or with which it is joined. 5 
66. »In the human Body, the Mind or 
and moves the Limbs: But the anime! Sp 
18 luppoſed the immediate phyſical Cauit 
their motion, 80 likewiſe in the mo 
Syſtem, a Mind preſides, but the immediate, 
mechanical or inſtrumental Cauſe, Satin moves 
or animates all its parts, is the pure ec 
tary Fire or Spirit of the World. The mor? 
fine and ſubtile part or Spirit is ſuppo: ed to 
receive the impreſſions from the firſt mov; 
and communicate them to the groſſc: ! nit 


ble parts of this World,” 5 161. 
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8 67. © As the Soul acts immediately on pure 
XxX Fire, ſo pure Fire operates immediately on 
au; that is, the abraſions of all terreitrial 
. things being render'd volatile and elaſtic by 
ire, and at the ſame time leiſening the vola- 
Hit ar id expanſive Force of the Fi ire, whoſe 
particles they attract and adhere to, there is 
© « ale d a new Fluid, more volatile than 
Pater and Earth, and more fixed than Fire. 
Therefore the Virtues and Operations im- 
x jo ned to Air, mult be ultimately attributed to 
re, as that which imparts activity to Air it- 
| E eis *. § 163. 

E The Platonifts and Pythagoreans held 
F Lire 50 be the immediate natural Agent, or 
animal Spirit, to cheriſh, to warm, to heat, 
to cnlighten, to vegetate, to produce the di- 
E yoltions; circulations, ſecretions, and organi- 
A motions in all living Bodies, vegetable, or 
imal, being Effects of that Element, which, 
BW 5 it aCtuates the Mac rocoſin, to it animates 
4 the Mie rocaſin. - — In the Tmeus of 
'F P/1ts he tells us, there is ſuppoſed ſomething 
1 ec rays of Fire: Doth not this ſcem to meart 
* the animal Spirit, Rowing, or rather darting 
16 


yg the Nerves? ' $166. 

Ather by the ancient Philoſophers 
L 72 ruſe to ſignify promiſcuouſſy ſometimes 
* Fire and ſometimes Air. For they diſtinguiſh- 
ö two ſorts of Air. Plato in the T, inc lud 
— 5 =, 
5 Ste the 4th Fundamento! Principle, p. 23. 
1 
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ſpeaking of Air, faith, there are two 


pear, or, as he ſtiles it, come into vides, 
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TT 
the one more fine and ſubtile, called ! 11... 
the other more groſs and replete wit', \,. 
pours. This Ather or pure Medium, en. 
to have been the Air or Principle, from ii) 
all things according to Araximenes (1111 
their Birth, and foto which they wen |4.) 
again refolved at their Death. Hife, 
in his Treatiſe, De diieta, ſpeaketh ol [7 
pure, and inviſible; and this Fire, acc 
to him, is that, which ſtirring and 
movement to all things, cauſes them 14. 


” % * 


+ that is, to exiſt every one in its time, d 


cording to its deſtiny. & 168. 
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70. This pure Fite, Ether, or Subt.n.; 
of Light, was accounted in itſelf inv“. 


imperceptible to all our Senſcs, being pa 


ceived only by its effects. F 169. 
1. Such is the rarifying and exp; 


Force of this element, as to produce 11 . 


ſtant of time the greateſt and moſt ſ 
Effects; a ſufficient proof, not ol; of the 
power of Fire, but alſo of the Wito:o wh 
which it is managed, and with-hecid tron 


burſting forth every moment, to the utter 
- ravage and deſtruction of all things. 4nd 
is very remarkable, that this ſame cient 
ſo fierce and deſtructive, ſhould yet be . 


ouſly temper'd and applied, as to be with 


the ſalutary warmth, the genial, ch. 1 
and vital Flame of all living creatures. \ 177 


72 
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2, © Thus Hippocrates in his Treatiſe De 
+ dizta, ſpeaks of a ftrong but inviſible Fire, 
« that rules all things without Noiſe. Here. 
in, faith he, reſides Bout Underſtanding, Pru- 
: dence, Growth, Motion, Diminution, Change, 
a deep, and Waking. This is what governs 
| © ol] things, and is never in repoſe. 8 174. 
73. Theophraſius in his Book de Igne, diſ- 
tinguiſheth between Fire and — The 
gelt he confiders as a Principle or Cauſe, not 
chat which appeareth to Senſe, as a paſſion or 
. 0 zecident, exiſting in a ſubject, and which is 
n truth, the Effect of that unſeen Prin- 
xt ciple, And it is remarkable, that he refers 
be treating of this inviſible Fire or Heat to 
| the inveſtigation of the firſt Cauſes. Fire, 
. the Principle is neither generated nor de- 
I ſtroy' d, is every where and always preſent; 
E while its Effects in different times, and places 
1 ne themſelves more or leſs, and are very 
1 various; foft and cheriſhing, or violent and 
W dcſtry Give. terrible or agreeable, conveying 
W Good and Evil, Growth and Decay, Life 
und Death, throughout the mundane Sy 1-- 
em. I 176. 
J. © It is allow'd by all, that the Greets 
end much of their Philoſophy from the 
$ alter Nations. And Heraclitus is thought 
I ſome to have drawn his Principles from 
Orpheus, as Orpbers did from the Egyptians; 
or, as others write, he had been an Auditor of 
12 Ppoſus a Pythagorean, who held the fame 
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Action; which is agreeable to the Dot 
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from Egypt, by his Maſter Pytharors. 45 


by the Sages of that N ation, One df 
Tenets was, that Fire was the Princip! o al 


of the Stoics, that the whole of t! ings i 
adminiſtred by a fiery intellectual Spirit. h 
the A/clepian Dialogue, we find this i 
that all parts of the World vegetatc by. 
fine ſubtile Æther, which acts as an #19"; 
or Inſtrument, ſubjedt to the Will of the 
preme God. 8177. 
75. The Light, Fire, or celeſtial 5 
being parted by refracting, or reflecting $ 
dies, produceth variety of Colours; even i 
that ſame apparently uniform Subſtance bei 
parted and ſecreted by the attracting an 14 
pelling Powers of the divers ſecretory , 
of Plants and Animals, that is, by natur | 
Chemiſtry, produceth, or imparterh 11" 1 
rious ſpecific properties of natural EG ic+.-- Wi 
Whence the taſtes and odours, and m-ic/: 
Virtues fo various in Vegetables. M 
76. * Boerhaave, Niewenty t, and cir: 
other Moderns, diſtinguiſh a pure, e, | 
tary, and inviſible Fire, from the culinz, 
or that which appears in ignited Bos 
This laſt, they will not allow to be pure Fit 
The pure Fire is to be diſcerned by its tic 
alone; ſuch as Heat, dilatation of all {0's 
{PIO and rare faction of. F luids, the {eg 

g ating 
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e gating heterogeneous Bodies, and congrega- 
ting thoſe. that are homogeneous. That 
« therefore which ſmokes and flames is not 
pure Fire, but that which is collected in 
the focus of a Mirror or burning-Glais. 
This! Fire ſeems the ſource of all the Opera- 
tions in Nature: Without it nothing either 
« vegetates, or putrifies, lives, or moves, or 
ferments, is diſſolved, or compounded, or 
alter d, throughout this whole natural World 
in which we ſubſiſt; were it not for this, tte 
hole would be one great ſtupid inanimate 
* Maſs. But this active Element is ſuppoſed 
io be every where, and always preſent, 1m- 
© parting ditterent degrees of Life, teat, and 
Motion, to the various Animals, Vegetables, 
and other natural productions, as well as to 
the Elements themſelves, wherein they are 
produced and nouriſhed. * § 190. 

77. Pure Fire may be faid to animate.Air, 
and Air other Things. Pure Fire is invifi- 
dle; therefore Flame is not pure Fire. Air 
is neceſſary, both to Life and Flame. And it 
is found by Experiment, that Air loicth in the 
Lungs the Power of feeding Flame. Hence 
tds concluded, that the ſame Thing in Air, 
oatributes both to Life and Flame®. S 201, 
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= * Almoſt every breath we reſpire, intorins us 
at there is ſomething contained in Air, which is 
olutely neceſſary to Life: This is verified it the 
4 B:d-clothes are but wrapped and confbied about 
che Hcad, fo that no freſn Air may have room tg 
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78. Much more to the ſame Effect, 1 
tain'd in his Siris, to ſtrengthen and cn. 
firm the doctrine of an univerſal Mther 
Fire: But it is preſum'd, what I have g. 
ſerib'd is amply ſufficient for a Specune 
Thoſe, therefore, who are converſant i thy 
Theory on Air, ' Fther, and Fire, may : 
turn over ſuch of the Sections which 5185 5 
thought ſuperfibous; while others, hes 
who never ſaw it, will not be offers! 
their number. 

79. Had it been the Biſhop's Lot, inſtan 
Profeſſor Mufſehenbroets, to have diſcover 


the famous Experiment with the Phial, {inc 
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paſs, For how ſoon after that, are we fcb 
a pain in the Cheſt? which increaſes, in hae 1191 
ta the number of Times the Air has been brea 
Does it not from hence appear that the Air when 
in the Lungs, is diveſted of the ſalutary - 
and the heterogeneous noxious Particles c cli de 15 
the next Expiration, and again repleniſh'd a 
ceeding Inſpiration ? T heſe are. n per 
formed with the greateſt facility, ſo Ong as de 
breathe in open Air. But the Caſe is quite oth 
wile when. we. attempt the above Experime nt; tot 
as ſoon as we have breathed the ſame Air 
times over, the Pain begins. The pent up Air 1.4 
ing parted with more and more of its Fire g 
very Inſpiration, the Velocity of the Bloc bing 
thereby more retarded for want of a Freſh © Soy, 
the Pain increaſes, and as every onc well O5, 
would in a little time, if the Experiment v were con- 
tinued, prove fatal. 
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Ge! '4 the Leyden Experiment ! ? Had he been 
E :roughly acquainted with the ſubſequent Im- 
3 | provements which have been made in Electri- 

BY and concealed the Diicovery of them till 
be pablithed his Stic, inſtead of the form in 

which it now appears, he might have concluded 
. + after the following, or a ſimilar Manner. 


E 8. I am throughly convinced that had I 
pabliſhed this Account of Ather or Fire, un- 


7 pported with Experiments, it would have beer 
rei gected as romantic; but I can with the great- 
en, and Satisfaction, inform my Rea- 


| er, at I have happily diſcover'd the very 


| 3 1crial Medium which I have here been treat- 

g of, and by means of a ſimple Machine and 
5 little Labour, am enabled to produce it; 
* from the Air encompailing the Machine, 


a5 micht be ſuppoſed, but from the Earth, 


Wa rs, Minerals, Animals, Vegetables, Se. 
Wn what will ſeem much more ſtrange, Yom 
Wc: only demonſtrate it to be Fire; but can col- 
Wc the fame Fire from the Thunder-clouds in 
| Feat abundance; and rctain it even in ſuch 
eq, as, when tet looſe, to produce loud 
ps of Thunder“ and what will undeniably 

ove it to be that very identical Fire which 
* at my Machine, I can make the ve 

ne Experiments with it; fo that I am 
. oughly convinced, that this wonderful Agent 
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& Komas's Kite, Set, 313. 314. Part I. 
P lets 


Sh be Univerſal, and that all Nature is re- 
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plete with it. And, notwithſtanding the «©; 

treme Elaſticity and Subtilty with whic!: i: : 
endued, I can collect and retain it, in Mg 
what quantity I pleaſe, whereby all its rt vo, 

ſential and accidental Properties may be eaiily 
diſcover'd by proper Experiments. 

81. Had the {ſubſtance alſo of what 2 nr 
tained in the foregoing Sheets been intron 
with all the additions and graces with which 
ſo accompliſhed a Writer was capable of 
adorning the Subject, what a different U 
would it have had on the Minds of Men, n, by 
were all, till then, ignorant of the Ex] ]¾ƷñGDG 
any ſuch active rheehanicaf Agent i in N oy 
What a general Reception world big Book h. 
met with? Who, after that, would have 11:0 
whether the electrical Fluid juſt then dim 
( which was endued with the ame Qualit 
that he had aſcribed to his ætheria! 
was the fame Fluid or not, particular! 1 
evidently appears to be actual Fire, nn 
as not only to kindle up combuſtiblis 
real Flame, but to fuſe Metals in an 
' 82. In a Word, this is the eee e 
Ether fo much like Air, which acc 
Sir Jaac Necoton, is expanded throug out 4 1 


| 


the Heav'ns+, and the ſame which he a I 
to lie hid in the pores of all groſs Bodic- ? ; 10 Wl 
this An! is alſo the 267 elementary |'ir: 0 
— a 8 1 9 

* As in Dr. Franklin s Experiments, 2 


* 18th, * "IF Princip. Lib. 3. p. 
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j the Ancients, which I have diſcover'd to be 
yer Pate: F | 

83. 50, true 1 is, that an Object, firſt fore- 
A and explain d, and then view'd at once in 
Tits full extent, will ſtrike the Mind, and ap- 
per convincing, when the fame thing ſeparately 
ben will not; eſpecially, if when we view it 
thus disjoined,. and in ſo many broken points, 
ve expect nothing very extraordinary, beyond 
what we ſee at each particular time, which has 
been the. caſe, with (bra. to the preſent Sub- 
Z ett. MT” 
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CHA P. IV. PART II. 
SECTION 34. 


* ire ot a Quality, but 8 created En- 
W tity, of a pofitrve Mature and per- 
manent Exiſtence. — Heat how pros 
duced. — Vilett's Mirror, its Con- 
 Pruftion, and Serprizng Effects. 


Fz%3O expect an Author to deſcant with 
E * 5 Perſpicuity and Correctneis on the 
If LI y various Phænomena of the Creation, 
Prvhilſt he remains ignorant of the true, Nature 
b 8 Fire, that allowed Cauſe of all Motion, 
ems to be as unreaſonable. as the rigorous 
mand of the Egyptian Taſkmaſters, who re- 
J Ke. quired 
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gvired Brick to be made without allow: g the 
neceſſary article of ' Straw. 

— . 85. What I would intimate by this Alluſion 
is, that before the Diſcoveries which ci. 
city has made, it was morally impoſible . 
ſhould argue with any manner of ciearnc{; © 
Fire; ſince there did by no means appear ff. 
ficient Evidence to convince us that 1,4 

any real Exiſtence amongſt created thing 
otherwiſe than as ſomething factitions, thy 

%, might be generated and deſtroyed at pleaſote; 
generated by the attrition of any two hn By. 

dies againſt each other, and deſtroyed h. 


Vater. 
Little did we think of an actual Fire that fk. 
fiſted in thoſe Bodies; and that we could ng 
rub any two Bodies together, but We mit ry 
at the ſame time the inviſibk Fire in the potts 
againſt each other, at the ſurfaces of thoic tuo 
Bodies ; and that the mutual attrition of the 
parts of the Fire was the true cauſe of the 
Heat: We could hardly perſuade ourſe!ycs bu 
that the Heat, which was by ſuch means gene- 
rated, was Fire itſelf, and accordingly we cull 
ed it by the fame Name, and continue to do 
fo to this Day. 

36. In a Word, this is now grown © has 
bitual, that nothing appears much harder tha 

to diſſociate the two Ideas of Fire and Burn- 

ing; whereas, if we do but conſider Expert 

| ments attentively, as I obſerved before, we cat- 
not be much more certain of any one thing 

from thence, than, that Heat is go innate Qui 
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Fity; or, that Fire is naturally hot any more 
than other things. True indeed it is, a very 
inconfiderable degree of Attrition of its parts 
Eoainſt each other will excite Heat, But on the 
cher hand, if it happen to have a leſs degree 
Ko. agitation than common, it is actually cold 
Die other Bodies, and the forementioned Ex- 
Neriment of Profeſſor Boer haavè su, is an un- 
Neniable proof of the truth of it. 

5. So long as we were ignorant of a perma- 
ent Fire, exiſting in Nature, all that could be 
of it ſeem'd like confuſed Conjecture. 
358. The following Experiments will con- 
ice us how neceſſary the mutual attrition of 
Je parts of Fire is, to generate or increaſe 
at, and that it does not abſolutely depend on 
ding a greater quantity of Fire together as is 
opoſed. 


o illuſtrate the foregoing Reaſoning. 


W 69. It is preſumed it will be allowed, that 
e Fire in a red hot Iron juſt taken out of the 
b mtb's Forge-fire would receive no increase 
el Fire by agitating the ignited Iron with 
Wd Air, blown upon it; for this I believe no 
Wc can reaſonably ſuppote : But tho' more 
e cannot be added by this means, yet the 
Ne in the Iron may by ſuch means be fo agi- 

ited, heated, and 10 expanded, as to ſeparate 


8 py That an incredible quantity of Fire may be 
Ptained from à maſs of Ice. 
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the parts of the Iron and occaſion a fuſion tg eg. 
ſue; I muſt own when I was firſt informed ag 
the Effects of that Experiment, it app: red ii. 
credible, and I was determined to exam it by 
making the Trial; the effects of which e 
follow : ; 
go. A lump of Iron was made red hy, 

which being taken out of the Forge-tire Wa 
laid on the Anvil and blowed with 
Kitchin Bellows, which, as I © OY Wa 
more likely to cool it; but! ſoon found my. 
miſtaken, for inſtead of that, tho' the hat of 
the Forge-fire was not ſufficient to me the 
Iron, yet by agitating the Fire in th: {r 
with the Fire in the Air from the Bellows, Fr 
Heat, was fo increaſed and conſequent!, the exe 
ws of the Fire, that the particles of the 
ron were ſeparated and fuſed : At every ir 
blaſt of Wind, particularly if violent, th Light 
was ſo intenſe as to dazzle the Eyes of thok 
who. looked ſtedfaſtly on it, like behole (he 
Face of the Sun. The ftronger thoic la! 
were, the brighter was the Fire: Betwc-. caci 
Blaſt, a Cloud as it were, inſtantly r the 
Brightneſs; which Cloud was again dil;pard 
by the next Blaſt of Wind. The tron ver de 
Blaſt, as before obſerved, the brighter pelt 
was the Hue of the Fire, and the more the li 
Quid Iron ran down Ek. 
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8 Quere, W Rk effects of this Eupen. 
ment do not indicate the yaſt, conſtant, and 11i/or 
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91. Something ſimilar to this may be ef- 
fected by giving to the end of an Iron Rod, 
what is called a welding Heat, and then ſha 
king, or Whiſking it about very britkly in the 
cold Air, for by this Operation, the E part 
Jof the Bar will be tuſed likewiſe. And * it a 
large ball of ſolid Iron is fired from one of the 
* biggeſt ſort of Cannons in the Winter; tho' it 
ill run thro the cold Air 600 feet in a Se- 
dcond of Time, (which is 27 # times ſwifter 
than the ſtrongeſt Wind,) ſuch a Ball when it 
| has run thro' its whole way, with that violent 
| 5 F rapidity, and falls to the ground, is found per- 
fectly hot, altho' thro' its whole paſſage, it has 
been conſtantly expoſed to freth cold Air. * 
[The ſame doctrine is illuſtrated by only harn- 
mering the end of a long cold Nail very briſk- 
Wiy on an Anvil; by which means the particles 
YH Fire'contained in the Iron will be ſo agi- 
ſtated againſt each other and become ſo hot, 
What the end of the Nail will very toon be red 
With the Heat of it. To prevent the metal 
rom growing red hot and unfit for working, 
With. Artificer, who bores the Gun-barrels, is 
F bliged to make uſe of a ſtream of water, which 
Weonitantly falls on the part which is agitated 
ch the end of the Boring-tool. Many other 
Wiltances might be enumerated to ſhew that 
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(orion at the Sun ; where an aſtoniſhing, regular 
Piguneſs 1 is perpetually exhibited ? 
> Buerbaave's Chymiſtry. P. 112, 
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when the Fire contained in groſs Bodies i. 1y 
any means agitated, that then Heat corey, 
Ces. 

92. If the Bodies rubbed together arc 1 Þ,. 
bulum of Fire, vg. any combuſtibles, 14, 
dry Sticks, &c. then if the friction be cy. 
tinned with violence, the contained Fire ry 
fo hot as to faſten on the Pabulum, , 
dle it up into a flame, by which mean, 
agitation and heat of the Fire is ſtill increase, 
and continues till the combuſtible is co. 
timed. 

93. That real Fire can be totally de 
of Heat, has been always thought ſuch a 141. 
pable Contradiction, that it was imagincd n 
fober Man, if he was in earneſt, would maint in 
fach a doctrine ; But whether the cl:&ric 
Matter be not true Fire; or whether Heat b. 
an eſſential Property of that, it is prefumcd, ry 
be left to any ſober Man to determine, ter he 
has feriouſly conſidered the Experiments. 40 
not only electrical, but all other Fire, (if it can 
be thought reaſonable to ſuppofe that there ut 
different kinds of it,) if carefully examunc, 
will appear when in its ordinary ſtate, to bs 
deſtitute of Heat, even the pure folar Iirc itt! 
tho' it is found capable of being rendered b 
hot as almoft to exceed all human Credibility, 
as will evidently a little farther on. 

94. That the folar Rays are natural deli. 
tute of real Heat, we find verified by only com 
ſidering, that ſo long as thoſe rays ou on wy 
SR ormiy 


. Ys. 
BE;mly by the fide of each other in their recti 
bear Motion, no effects of Heat appear, or 
den warmth, ſufficient to melt the Snow on 
Nile tops of high Mountains. Heat from the 
a ems the effect of agitated Rays, 1. e. 
F vitated by their mutual attrition againſt each 
Pocher, or rather of their interſecting and actual 
3 rotting of each other; and as this ſeems the 
blute cauſe of all ſolar Heat (as will very 
Von appear to be the caſe) I beg it may be care- 
ny attended to. There are no denſe neigh- 
nag Bodies at the tops of the higheſt Moun- 
Wins to reflect, or otherwiſe turn thoſe recti- 
ear Rays out of their direction, but they fall 
ocdiately on the Snow; from which they 
gain ſo eaſily and fo inſtantly reflected off, 
Wc never ſo much as to warm it. This is well 
own to be the caſe, cven in Countries with 
or near the torrid Zone itſelf, altho' the 
eridian Beams of the Sun, at certain times, 
ke almoſt, if not quite directly on it: But, 
on as thoſe parallel Rays, as they are cal- 
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aue by any means, i. e. either by reflection 
reiraction turned out of their rectilinear di- 
on, then, and not till then, they afford fome 
ec of warmth, As to real Heat, it appears 
depend altogether on the reflected Rays from 
e neighbouring Bodies around; for at the 
om of thoſe very Mountains, where the 
ns Rays are variouſly reflected, the moſt 
ry Heat is produced. It is alſo well known 
i the more ſmooth, denſe, and compacted 
Bodies 
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Bodies are, ſo much the ſtronger are the Ry 
reflected, and the heat proportionally ca 
This being conſtantly al invariably the Cafe, 
more examples would be unneceſſary, {t 
not that ſuch confiderations, naturally co 
to thoſe artificial contrivances of refracting and 
reflecting the Solar Rays out of their rech 
eourſe, 1. e. thoſe of burning Glaſſes an met). 
line Mirrors; which, by means of their bend- 
ing the Rays in ſuch a manner, that they all 
tend to one point, the attrition of the Rays, xt 
that point (by means of the vaſt rapid motion, 
with which they are hurried forward) become 
ſo exceeding violent by interſecting or 411 
croſſing, that thoſe which fall on a glai Len, 
of little more than half an Inch Diameter, wil 
actually burn at the Focus, conſequently it ti: 
Area of the glaſs Lens or Mirror be uſt 
ciently enlarged and the number of R1ys pro 
portionably increaſed thereby at the cis 
where ſuch a number of Rays do realiy inter 
ſect, the Heat becomes intenſe. 
95. To confirm the foregoing Doctrine con: 
cerning the great efficacy of thoſeGlaſics to H. 
duce Heat by means of agitating the particle 
of Fire by their mutual attrition, I (4)! take ths 
liberty of tranſcribing what I find in the W ork 
of the ingenious and indefatigable !rofeli 
Bzerheave,. concerning. thoſe folar Burners ; 
at leaſt, ſo far as ſeems neceſſary for my pr 
ſent Purpoſe, and this I ſhall do for thele H 
ſons, Firſt, becauſe I am not the moit 10 
at 
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Compoſition myſelf, and am thereforedefirous 
enriching my Work with quotations from o- 
ers, whenever they ſpeak my own Sentiments. 
nd Secondly, becauſe he is an approved Author, 
d allowed by all to deliver his Sentiments 
ich Propriety and Elegance. In Page 
5, of his chymical Lectures, he informs his 
boils, that altho' the power of burning Glaſ- 
; had been a long time diſcovered,, * yet it 
ever appeared more accurately than by the 
laſſes of Mr. Tſehirnhauſen in the poſſeſſion 
F the Duke of Orleans, which were made 
is of in the Palace Garden, on purpoſe to 
try ſome Experiments concerning the Nature 
Fire; the Effects produced by theſe Glaſ- 
ſes being the greateſt that were ever pro- 
daced by any of the fame kind. 
96. * The biggeſt Glaſs is of a circular Fi- 
ure, four Feet in Diameter, and convex on 
th lides; it produces a Focus at 12 Feet 
iſtznce from the Glaſs, whote Diameter is 
In Inch and half, this is what Mr. T/chirn« 
ahn made uſe of himſelf. 
97. * If combuſtible Bodies are placed in 
bis Focus, they take fire immediately; Lead 
$ 1000 melted, and Bricks are vitrified, if 
ey continue there a good while. 
8. © The noble T/chirnhaujen however, not 
eng latisfied with the preceding Experi- 
nent, began to think of contracting the 
mer Focus into a narrower compaſe, and 
this cloſer union of the Rays rendering its 
ag n cCcauſtic 
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cattſtic Power more intenſe. For dis 
poſe therefore he made uſe of a lun * 
glaſs Lens, the ſegment of ale "Sp 
which, being placed directly par. ale] tc 0 th 
former, received all the Rays that ore 
« lefted by that larger one, and Were rg ggg! 
ing on to its Focus, and contracte.! ther jy, 
to a circular ſpace of only eight lin: (1, 
meter, and conſequently, by this 1» th 
traction, reduced theſe Rays from an 

of 81 lines Square, to one of 16. og 
* by this method he brought them ini" v na 
er union, yet he loit a great ma | ays by 
this ſecond refraction; though this, tower, 
did not hinder but that the cai/tic Par 
8 
& 


„ „ „ 


> 


of this latter Focus, was» ſtronger thin t 
former. And this was the ultimate eff a j 
« the ſkill of the cclebrated Tſebirnbunſen.— 
ibid. 14 
99. Thur Philoſophers ſoon found, that if th 
back of a commong Speculum or joking 
Glaſs, inſtead of boli flat, be ground come 
ſo as to be the ſegment of a Sphere, and 
amalgamy laid on it in the manner e ba 
of a common Looking=glafs is quicklilvere 
then if ſuch a mirror be oppoſed to the du 
the ſolar Rays falling on the polithod Met 
which in this caſe is concave will be 
cle back again into a point, or Focus e 
they will burn much more inten{c!y than 
= Glaſs of the fame Focus be made ute of 
Lens for EY by 8 the Rays. 


100. 


( 219 ) 


100. It was farther obſerved, that if ſuch 4 
catoptrical Inſtrument for Burning was made 
of poliſhed Metal ſtead of quuckfilver'd Glaſs, 
the focal Heat was {til} increaſed, probably, be- 
cauſe in the former caſe, the Rays paſs thro! the 
Glaſs before thay can be reflected back by the 
poliſhed ſurface, and repaſs thro it before they 
tive at the Focus, — The Heat however that 
has been generated, by means of a highly-poliſh- 
ed concave metalline Mirror, has been found 
ſo violent as almoſt to exceed all human Cre- 
dibility. | n 

101. Not to mention many others, it will 
be ſufficient to take notice of the moſt per- 
fſechone hitherto known ; and this is that, 
SE which, with a good deal of experience and 
© labour, was made by thoſe excellent Artis, 
the Father and his two Sons, the Vilett's of 
Lyons. This Mirror is formed of a metal- 
ine ſubſtance, nicely compounded after a 
great many trials for this purpoſe, and is of 
' a concave ſpherical Figure, the Chord of the 
Segment o the Circle, by the revolution of 
* which it is conſtructed, or the Diameter of 
the Circle, which meaſures its Aperture, being 

43 inches, and conſequently, the Area of the 
© plane, through which the Rays are admitted, 
* 1452 f French Inches, Both the concave and 
* convex ſides of it are ſpherical and both Sur- 
faces are poliſhed as nicely as poſſible. The 
* whole Maſs of che Specutum weighs 400 
French pounds; and laſtly, the Rays, which 
Ff2 fall 
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fall upon the Speculum through the Aer. 
10 ture abovementioned, when it 1s Uitoftly p- 

poſed to the Sun, are collected in the Ajr 
+ within a Circle of half an inch diameter 
£ which is 3 feet diſtance, from its Vettey 
Hence, therefore, if all the Rays that come 
parallel from the Sun, and are received by th, 
£8 peculym, were reflected into this Focy, 
f N the Space they took up in the C 
k the Ape rture- of the Speculum, would be ty 
. the "et into which they are thus c 
in the Focus, as 7396 is to 1; an conſe. 
*-quently, there would be ſeven: thoutan/ thre 
hundred ninet yrſix times more Fire in thi 
F Focys, than in the Air heated at the (nc 
time by the Sun; which is, certainly, a pros 
{ digious difference. 
192, Within the ſpace of a Minute, the 
ſix Metals were put in fuſion at the {me 
Focus; as alſo, all the Semi-Metals tha! Ui 
hitherto, been tried; even ſtony. ar d TOC: i) 
Bodics, are melted and vitrified by it in u 
inſtant ; And how. violent its effects mul 
be, may be ſeen from this inſtance, excl 
Bones themſelyes, whoſe Aſhes we nov, 
the Cupelling Teſt, ſo powerfully reliſt | bak 
fie and Lead, are melted by it in the twink 
an eye; -as/are likewiſe Bricks, Clay 
F Sand, Crulibles, Marble, Jaſper, and Por 
* phyry, which are turned into IR And 
- laſtly, the very Stones which the Mascus wake 
f WE of for building the F urnaces deſigned Ic 
* « tuſing 
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« fuſing of Iron and ſeparating it from its vaſt 
hard foffil -Ore, melt and vitrify in this Fo- 
cus immediately; which no perſon, let him 
underſtand theſe things ever ſo well, or let 
him have ſeen ever ſo much of the violence 
of confined Fires, could ever have imagined; 
for theſe ſame Stones would have remained 
wan Years without alteration, in the in- 
tenſe Fire to which theſe Furnaces are always 
expoſed: So that the power of this focal 
Fire, is able to effect that in the leaſt inſtant 
of time, which the other, tho the ſtrongeſt 
ve know of beſides, could hardly accompliſh 
in the ſpace of ſome Years. And yet, this 
Fire reſides in the liquid Air, nay, perhaps, in 
W vacuo, the Air being expelled by this vaſt 
eat, and that without the leaſt Pabulum 
s ſupport it; aad it always remains there, 
bo long as the Solar Rays continue to fall 
W upon the Speculum. Beerhaave's Chym. 
1 01. 1. p. 1 34. . Dallawe's Tranflation., —— 
ee Definition of Heat, Part II. 4. : 
W 103. I muſt acknowledge myſelf greatly in- 
ted to that Author for this hiſtory of the 
W/icror; for altho' Vilett brought it to England, 
Wt | never ſaw it ſo minutely deſcribed by 
Wy E:2// Writer, and therefore muſt have 
ell ſo far ignorant of ſuch a maryellous Power 
de Solar Rays; but yet I hope to be ex- 
led tho" I ſhould differ from that celebrated 
Wotclior in my Sentiments, concerning the 
nner that aſtoniſhing Heat is generated, e{pe- 
13 125 | cially 
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erally after I have given my Reaſons ſor 9 
Jong; 

4. This Wed Author ame very care. 
fel 95 ya any fundamental Errors, an! parj. 
cularly in his enquiry into the Natura re; 
yet he (with many others) ſeems guilty 7 
material, tho common miftake : IIe | 
for granted, that the cauſe of the great | «yr ; 
the Focus of burning Glaſſes and Mirrors, is the 
cloſe union of the ſolar Rays at that poin 
whereas, were that the true Cauſe, ther: mi 
neceſſarily be a gradual decreaſe of the |; 
from the focal Point, quite down-to the tace 
the Mirror, where the parallel Rays #rit begin 
to converge; 1. e. at a quarter of the focal d. 
ſtance from the Mirror, there muſt be ncarly: 
quarter of the Heat; at half the diſta nc, bl | 
that Heat; at three quarters, three quarters 
the Heat, &c, | 

105. It muſt alſo ſeem e bie to expel 
that ſo near the vertex of the Cone of 1+!) (tel 
Rays, where the Focus of Vilettis Mirror be 
comes of the ſame fize with the focus o.. 
hayſer's glaſs Lens, viz. of an inch and half Di 
meter, that it ſhould burn at the ſame part, pr ? 
portionably with T/ehirnhauſen's Glais ; ics Wl 
as, we do not hear of any confidera\lc eat 
any where but juſt in the focal point, cools 
quently the mere collecting of the Rays in! 
leſs ſpace cannot be the Reaſon of that intenk 4 


Heat. 
Tye: Is it not rational to ſuppe that ti 
Faule 


Len 
cauſe of ſuch a ſurpriring Heat, at the very Fo- 


cus only, is from the violent attrition which the 
Rays ſafer at that particular point, more than 
f WW where elfe, by means of their actual croſſ- 
; e each other at that part, particularly, ſince 
he natural Heat of the Sun in other circum- 
© [ances appears to be from the ſame kind of at- 
Juition of the Rays againſt each other, as was 
| ſ before obſer ved. But when we conſider ſuch 
a number of Rays crowded into the compals of 
5 Circle of half an Inch Diameter *; while 
* 'oſe Rays are allowed to be paſſing on, with 
| * le velocity of ten millions of miles in a Minute, 
rde effect, i. e. the Heat at the Focus, ſeems but 
he natural conſequence of the Premiſes, viz. 
F effect of the croſſing of ſuch a number of the 
days, at that point wich ſuch inconceivable Ce- 
: Ny Nor does the reflection, or reſilition of 
utter, lo perfectly elaſtic as the ſolar Rays, 
Paint the Speculum, ſeem to deſtroy any part 
he velocity of the Rays, ſince the heat at 
q he Focus is ſo very intenſe after reflection. 
W-0cs it then receive an additional Impetus at 
1 he face of the Speculum ? Glaſs Reflectors al- 
burn mote powerfully than glaſs Refractors, 

Gough the Sun's Rays pals twice through 
e Glas in the former, and but once in the 
Witter, 

107. But tho it be evident, that the Sun's 
Kays do really croſs each other at the Focus of a 
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burning Glaſs Or Mirror, to all thoſe whey are 
verſed in Optics, or who have made 1441. 
ments with a triangular glaſs Rriſm in a 
ed Room; yet for the ſake of thoſo 1 
ſtrangers to thoſe Helps, I ſhall take i 1/',,, 
ty of delineating an Experiment to e | 1), 
Operation of Nature by Which, 
pleaſe, may have ocular Demonſtration t 
Sun's Rays interſect at the Focus of b 
Alaſſes, M. ; 


: my Experiment. 


108. Let S Plate 2d Fig. 6. repreſent the 
Sun. A B the Window ſhutter of a darkey' 
Room. C the Aperture thro' which the Sum, 
Rays are to paſs to the Priſm D E F; thoſs 
Rays, after paſſing thro' the Priſim, wil! begi 
to diverge. At a ſmall diſtance beyond the 
Priſm at G H, let a Sheet of white Paper he 
held, whereon the Rays may fall, ich wil 
appear red at the bottom, and of a violet colour 
at the Top. If the paper be removed to K 
and a convex glaſs Lens be held to ſupphy it 
Place at G H, the painted Rays after path 
thro' the Lens will converge and come to4 
Point or Focus at K, in like manner, as whe! 
the ſame Lens is uſed as a burning Clas, 4 
which focal Point the Colours diſapp-4r ; i 
to prove that the Rays croſs at that Point, iis 
Paper be moved beyond the point, tha Coloun 
begin to appear again, but inverted ; % tn 
the red Rays, winch before at II appearcdd 
09,4468) l,;Ft008 


bettoras do afterwards appear at M at the top; 

aud tlie violet Rays, Which before appeared at 
mne top at G dotaftarwards appear at the bot- 
Jom at L. Sce Sir Jaae Newton's Optics, zd. 
ne Book JI. Part II. Experiment ro. 

But exuluſive of this Experiment, no 

Bones in reaſonably. doubt of the Rays interſect- 
I ® at the Forus of Burning-Glaſſes, who does 

hut obſerve, that ut a common Burning-glaſs be 
; _— to the Sun, and the Object, on which 

: the refracted Rays fall, be held ſhort of the 
Focus, and moved gradually farther and farther 
from the Gaſs, that the lucid Circle grows 
Be and leſs till the Object comes to the F ocus, 
= alter that, if it be moved ſtill farther and 
arther, the Spot enlarges in the lame phoporia 
s it leencd before. 

110. From the 5 foregoing Account of Yil-t's 
gurious Mirror, and a duc confideration of the 
Wimilarity of the electrical Fire and the ele- 

] Waontary ire of the Ancients as explained by 
Wiihop Berkeley, we might (were it not for 
Nrejudice) arrive at every thing necetlary to 
duct us to the Knowledge of the Nature of | 
Hut abſtruſo ſubject FIRE. This being the Caſe, 
111. Ifhall therefore once more enquire in- 
the griginal Cauſe: of all our A nw 

ming Fire, becauſe, probably after that, we 

Pay to far prevail with ourſelves, as to examine 

he Evidences on the other fide. — Such capi- 

| Miſtakes on Enquiry, we fhall find to be 
trcly owing to the manner of receiving our 
G g firſt 
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Firſt Ideas, viz; by the Senſes. 
112. Thoſe early Impreſſions that wee 11,4, 
upon us by that Element, or lc, wer 
from its Effect; viz. the Heat we rec rem 
it. For which reaſon it was ſcarce poſlible fo 
us to make a proper diſtinction bete c ot, 
Fire and the Heat; that is, between tic { 
and the Effect. We inagined that irc 1, 
Heat, and Heat was Fire; and even to chi. i 
we confound the Terms and uſe them prom. 
cuoufly, inſomuch, that whenever we tour] 
the greateſt Heat, we always ehoupht i 4 fil 
and certain Mark of the greateſt quantity of 
Fire ; whereas, from the foregois 9 Re: on 
it evidently: appears that a greater He: 
a ſign of a greater Attrition of the parts ©: Fo io 
againſt each other. That common any 
| pfedominant foible, which is fo natutelh i; 
terwoven as it were into our very Make ar xd Cat 
ſtitution, namely, that of judging of thins: ae 
cording to Senſe, prevents us from ami 
a ſtrict examination: The firſt her ions a 
generally to ſtrong and fo deeply rootcc 25 ty 
u kind of tecond Nature, and "EY is cver im 
proving through length of time; and ge. 
—_ can be of much longer date t {ul 
iſrakes concerning the Nature of Fire, it ct 
— no wonder if they ſhould be found the n 
diſticult to eradicate of any others. 
Another capital Miſtake is our lain 
it down as a ſure Maxim, that the 1:75 0 
Fire is the ſole cauſe of Heat, Ihe Sch 
[AV 
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Navs for inftance, which all allow to be real 
ire, the motion of which is ſo great as to 
Eve at the rate of ten Millions of Miles in a 
unute, yet, they are not poſſeſſed of any Heat 
L warmth, fo long as they pals on uniſformly. 
Wi. the fide of each other. Ser Sect. 79. Part II. 
Nor is the cloſer union of* the Rays of much 
reater effect, ſince no conſiderable Heat was 
produced in all the whole limits of the Cone 
Rays of Vilett's Mirror, but at the Vertex 
ly; which, had the cloſer union been the 


F, 


uſe of the Heat, ſuch Heoat mutt as obſerved 
| t Sect. 107, Part II. have been gradual, and in 
portion to the diſtance fiom the Focus. 
Won{cquently the intenſe Heat was, as before 


A 


Wb{crocd, the Effect of the violent Attrition that 
e Rays muſt neceſſarily ſuffer at the place of 
Watcrſection, Can it appear ſtrange then, if 
Wnidit ſo much Ignorance and ſo many formi- 
ble Errors the Subject ſhould ſeem untracta- 
as it is called? Aſtronomy and other Scien- 
ts were neceſſarily as untractable and unfatsi- 
ory ſo long as we endeavour'd to account 
dr Appearances from talle Principles. See Sect, 
3. Part II. 

114. From the foregoing Effects of the Mir- 
„ we may with certainty conclude, that to 
ultitute Heat in the higheſt Degree, three 
ungs are requiſite; viz. The greateſt quan- 
of elementary Fire: The cloſeſt Union of 
F Particles ®, and the moſt rapid and violent 


* The Diameter of the Mirror was 43 Inches, and 
1 88 2 Attrition 
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Attrition of them againſt each other 4, 
it is equally certain that neither quantit e, my. 
tion, nor union, can ſeparately generate i 100 2 | 
Effect; but all thoſe Caulcs moſt conc. tr 1h 
production of it. 
The diſcovery of a more ſubtile g 
Fluid tun that of the common Air ho 
ducted us to the Knowledge of many hing: 
which we were for a long time entircly io. 
rant of. : 
116. The common Ain being theimo? '1)0tic 
of al Things we had any knowledge © r, 
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and that being found to be far from W 
elaſtic, we ſcemed to lay it down 25 ge al 


poſition, that there was no ſuch 'I Bine 4h No. 
ture as a Body perfectly claſtic; whereas we 
have now- the greateſt reafon to bee the 
electric Fluid to be endned with perfer:  Htajir« 
city, or at leaſt that the Solar Rays are h, jv! 
ſeem to be only the ſame elaſtic Fluid |! d. 
icrent form. 

117. Had not thoſe Rays been ee ly clas 
tic, the reflection, reſilition or reboundius of 
them, after daſhing againit the face of #7; 
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Mirror with ſuch great violence, W α· WR 
very much retarded their Velocity; WU on WR g 
the contrary we find the days from ” irtot e 


after ſuch a full ſtop, which they ſwFer g | af tha 


the Diameter « of the Foc us Was but. 2 an Inc h, con 


ſequently the Area of the latter was conta 7,97 WM th 
times in the Area of the former, or as © '- i m 
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| Pace of it, yet burned ach more intentely 


than thoſe from T/ohirnvoyen's, which were 
o refracted; and this may tempt us to 


iongine, that the Rays, by means of ſuch a 

Keb af, received an additional impetus, Iince : 

Heat fo much exceeded that of the other, 
th Fs it was of a larger Diameter than / ett 8 
* rot. 
8. It may perhaps be ob ected that Tſchiru- 

h, ah 1's Glaſs having a gester focal Diſtance, 
might be a reaſon that the Heat was not ſo in- 
tente, or clic that the Cauſe of the difference 
was, becauſe in the one caſe the Rays pats thro? 
mother Medium, viz. that of the Glaſs, where- 
as in the other it was only reflected from the 
1 ſurface of the Mirror. But ſuppoſing 
ch an objection to be well founded, yet nei- 
W ther of them invalidates the ſuppoſition of a 
@ ict Elaſticity of thoſe Rays, nor that of the 
* acreaſe of velocity after being reflected; for 
if there be two Glailes of equal pas. _-_ 
1 q tocal diſtance, and the one retract and the otii 

F iciiect, the Effect of the latter will be nar 
1 i atcr at the Focus than that of the former, 
| | notwithſtanding the Rays in the latter. caſe, 
muſt paſs twice - through 'the Glaſs, i. e. Firſt, 
belore they arrive to che poliſhed Metal at the 
back of the Glaſs, and again when they are re- 
1 kected back to the Focus; whereas in the form- 
c, viz. that of refracting Burners, it N th 


| thro” the Glaſs but once C As J have before re 
W £11.07 ked, 
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x19, Finding that ſuch a violent Ticit wy 

roduced merely by the mutual Attrition {1h 
particles of Fire againſt each other, 1 4; ;, 
longer at a loſs for a Reaſon, why the 0 
the Solar Rays was ſo much leſs at the 
of the higheſt Mountains than at the n 
on the former of which the Snow ro: 
the Year, while at the latter the w. 
Heat is produced: For ſince it plains be 
that the converging of the Rays or rather 111, 
interſecting, is the Cauſe of io great : !c 144 
of Heat, conſequently their d/vergins ,n, 
be the Cauſe of a proportionably leſs d rc, 
the Effects manifeſtly thew, 

120. Theſe Speculations were natu jo. 
ductive of others relating to the ſame 
but what principally engaged ye 
was the Uſe and Office of the Sun, whit, mn 
the Effects, appeared to be a Circulatſs Hire; 
for as he is conſtantly emitting numberic!: t 
from his Body, ſuch a vaſt Conſumption mu! 
(to maintain an Equilibrium) require n. 


{tant a ſupply, but of this in the next C ter, 
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àyñͥ ate 


1 


If the Rays of the Sun are emitted pe end 
cularly from his Surface, parallel Rays, as ty ar! 
called, muſt be improper Terms, ſince they hn 
be rather like ſo many Radii from the Cf vi 4 


Circle continually diverging, 
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ION. 121. 
{ new and brief Theory of the Of- 


ice of the Sun; with Remarks an 
E Motion. 


% 


1 A? 


M4 
* 


certain anonymous Author on the hu- 
A 2 


man Soul reaſons thus. 

122. Amidſt the numberleſs En- 
| quiries Mankind have been buſted about, that 
the Nature of the Soul of Man, the think 
and reaſoning Principle within us, either 
Hoafidered in itſelf, or in a State of Union 
inn the Body, ſeems neglected or not pur- 
W td with Succeſs; and though one might 
F well expect, in theſe inquiſitive Times at 
t. the Subject ſhould become familiar, yet 
we ind the Accounts we have of it, either 
om ancient or modern V/riters, are moſtly 
27k and abſtruſe, or indeed oftentimes quite 
ncontiſtent, '* And may not I remark. ? 


* 


123. Nor have we much leſs reaſon to ad- 
ire, that the Uſe and Office of the Sun has 
ben more conſidered, particularly when 
rchiect on the remarkable pains and induſ- 
of many of the moſt eminent and ingenious 
Naturaliſts, both ancient and modern, all en- 
ged in the truly laudable Deſign of cultiva- 
ting 
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ting the ſublime Science of Aſtronor:« 
Study, one ſhould i imagine would nat 
conducted them to the ion F 
molt remarkable and conſpicuous of - 
Objects in the whole vifibie Creation, 


has ſo much the Appearance of he 
Madbule in our Syſtem. 


1.1 


The M Magnitude of the I in. 


The Diameter of the Ear, on the 
Ariete examination being found 7%. /y; 
liſb Miles nearly, and that of the 4 e 
dred times greater, we have conſcau (ol 
ficient Data to inveſtigate hir other Dune 
which arc 25 follow: if the Diameter of ti 
Sun is 796400 Eugliſb Miles, the Cem 
rence will be 2501970; the Area of H 7. 
eſt Circle, or Face ot the Sun Duda, 2 0 
the ſuperficial Content 199256909919 
ſquare Miles; and the ſolid t . j br 
26447967423 5618688 cubical Mile 
125, What a {tupendous Maſs mi ! ri 
exquiſitely formed and adapted to th. G 
for which it was ordained, and with 20 ith 
than infinite Wiſdom! And yet, when we: tas 
a general ſurvey of the works of the Ca, 
we find nothing made in vain ; nothin; lüp 
fluous or redundant; and notwith(t ancing th 
all is performed (as Sir IJſaac Newt: a5 cle 
ly demonſtrated in his Principia) With Mathe, 
matical exactneſs 
126. That ſo large a Body was c: ed fe 
| . "ye 


% wt 
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pads proportionably great, cannot be doubted ; 


[nd its very ſituation is no ſmall indication of 
ne (me; What thoſe Ends are, tho' it may be 
coſſible ever to find them all out, yet, by 


4 
| 
j 
4 
p 
3 


cecding with due caution, we may very pro- 
y be able to obtain ſufficient Data to con- 
aus to many uſeful Truths; and even when 
Rr Analogy appears true, and yet falls ſhort of 


I 


k Demonitration, it may then be put down by 


of Interrogation or Quæte, that the ſame 


ing may be farther enquiced into by others. 


127. The next remarkable Characteriſtic re- 


= to that glorious Object, and which is 
Wo obvious, are the Rays perpetually darting 


om him: This Phaxnomenon ſeems to indi- 
te and point out his Office, v2. that of a 


ecbrarok. For, as I hinted above, as he is 
moment emitting his Beams from all parts 


ö 
E 
© 
. 


his Body, it may rationally be preſumed, that 
conſtant a ſtipply of the ſame elementary Fire 
Wl! be thought abſolutely neceſſary in order to 


ene an Equilibrium. 


126. As in Mathematics there 18 no pro- 
ecing forward without proper Data, fo it 
res in Philoſophy; unleſs the Problem have 
Wicicnt Data, the Mathematician labours in 
in, and can never inveſtigate his Theorem; 
more can the Philoſopher without proper 

gutes inveſtigate his Theory. 
129. Arguing from Analogy is an approved 
tod of inveſtigating the Knowledge of 
Wings, Now the Body of Man has been thought 

Hh by 
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by ſome! of the moſt curious Obſervet N. 
ture, to be analogous to the Syſtemoſ the eV ori 
and was therefore termed the Mica 
World in miniature, to diftinguiſh it fic im the 
Macrocaſin or great World. Let us the en con 
ſider the Microcaſin which we beſt uncdendand. 
This minute World we know to be mg 
of Solids and Fluids, and to be full of \;;,, 
and alſo that the Motion of the folid P-:+; (44; 
conſequently that of the whole Ma ine“ 
from the effects of the motion of t!:+ bod 
Fluids; for if their Motion be retard tj wn 
degree, a proportionable defect is ſure : 0 fo Ws 
among the ſolids alio ; and Whenever heir mg: 
ton entirely ceaſes, the whole Machine he. 
comes motionleſs, inanimate, and dead, 

130. The next thing to be confider d, , 
the phyſical cauſe of this natural motion of th 
bodily Fluids; — which motion, ve arc we 
aſſured, is performed by the Heort : An Enour 
or Inſtrument fitly contrived and adapted fo 
that purpoſe, and placed in the nit com- 
modious pars. of the minute Syiten: tor thi 
End. 

131. If then, [ ſay, the ſureſt way to arr 
at the Truth, is to argue from Amade e 
from Things well known, to thoſe le non 
the Macrocaſin, or great World is i wel 
known to conſiſt of ſolids and fluids, d 
be replete with a variety of Motions; wh 
Motions, from repeated Obſervations, app 


te be owing to the effects of au acti © 7/927 


L 7 1 
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Fluid: This has been often conjeQured before, 


und inſiſted on by ſome of the greateſt and molt 


eminent Philoſophers, particularly Sir 1/zac 

Newton and Biſhop Ber42/ey; but as their Rea- 

ſoning could never be ſufficiently ſupported by 
proper Experiments before the late Diſcoveries 
© by Electricity, the Evidences they produced 
vere not properly regarded. | 
= 1;2. From the ſame method of Reaſoning 
ve are naturally conducted to the Sun, as a 
W C:12cULATOR in the Macrocoſm, which (as 
ve find by the effects of thoſe Burning Mirrors) 
ends forth ſuch plenty of a powerful ætherial 
Fluid, or pure elementary Fire. 
33. Since then, by this method of Reaſon- 
ing, we compare great Things with ſmall, may 
W not the Sun with ſufficient Propriety be term- 
ed the Cor Mundi or Heart of the World, ſimi- 
W lar in its Office to the Heart in the Body, diſ- 
penſing the ætherial Fluid to the utmoſt limits 
of the Syſtem * ? Particularly when we conſider 
chat ſuch a conſtant emiſſion of that #therial 
Fluid from the Sun's Body, muſt require as con- 
W ſtant a ſupply ; how that is performed I am 
o to enquire. 
= 134. This Fluid, like the Blood in the Bo- 
©), is from thence returned to maintain the 


G 


— 


— 


* The ſame Doctrine is illuſtrated by obſerving 
[that the Tails of Comets are always driven by the 
[Solar Rays to the oppoſite part of the Comet's Bud 
| iromtheSun, even alter its Perihelion, as well as before, | 


Hh 2 Cir- 
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Circulation : For as the Blood in tbe 
coſm is by the force of the Heart protiud: od 
the utmoſt limits of the Minute Sylt-:r, . 
when it-can proceed no farther, returns. beck 
to the Heart again to keep up and mantun th. 
Circulation; fo, it the Analogy holds g, the 
zthercal Medium in the N. oc gſen vs 275 
truded to the utmoſt limits of the ſyſtem Gf t 
World, and can proceed no farther, rectus | 
like manner back to the Sun to main 
Circulation; by What means ſuch a. 
effected in the Macrocgſin, I ſhall 3 
ſhew. 

135. According to the modern Afton 
every fixed Star is of the ſame Nature au 
forms. the ſame office, that the Sun doc 
ſolar Syſtem, which opinion is (yppert ed wit 
many rational Argumente ſome OL. Which 

Wing. 

13 36. Firft. The Light of t the fixed Sa 
not 7 borrow'd Light, like that of the 
but innate, as that of the Sun. 

137. Secondly. Their diſtance is fo umm 1 0 
great, as to afford no per ceptible annual i 
lax, that is, ſo great that the diſtance ©! 10: 
Milliops of Miles (equal to the diam of 51 
Earth's annual Orbit) nearer or tarth.: | þ 0 
them, makes no ſenſible difference int i 
titude; neither does a celeſtial Teleſco ß 

magnifies above an hundred times, m ake _ 
| difference as to their Magnitude, --- 
11 undoubted Indications that their Ailkan. ie lun 
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v ly great: And conſequently, of (1g 


18, Thirdly. If the Sun were placed at tha 


ce valt diſtance, it would appear like ſuch 
other lucid point. 

% Every fixed Star then, being allowed 
e the Center of a Syſtem of Planets and Co- 


11 
ks IS 


performing the tame Office of the viſt- 
1, and like that perpetually Carting off 


- cxdiant Beams, to the utinoſt boundaries 


n reſpective Syſtem and far beyond; i 


ounce mult be that the prolound Abyſs, 
» what we call the ae V 0:d, is molt re- 


7 
1 4 


— 


Walt 
£ 


Su 


. = 


e with Ather of al! other parts, that is, 


part of Space, w dich we thought the moſt 


and empty, contains the grea teſt fullneſs, 

1 the denſeſt Ather, 1. e. the farther from 
ole ſeveral. Circulators, the more denſe it is 
ved to be. 


1 render this yet more plain wt in 
ſee Plate I. which will cc vey a 
"I a Idea than a multitude ot Words 
the main Plate repreſc its the 8 Solar I's 
At the Center, repre eſents the Sun; - and 
-ncentric Circles the ſeve Er Os its of 
ri mary Planets. The ſmall Lines or 
wtrokes are to reprelent the Solar Rays, 
ne is underſtood of all the reſt, i. e. from 
veral ſu rrrounding Syttems. 

heſe Things contidered, let us * 

” 1\exwton himſelf Every Bg oY, he [7 


f! Fa ours tg go from the acnfer part of the 1V; 


2 4 


wards the rarer; And if this N edivm 
c be 


1 w A ⁵˙—Q er + 
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« be rarer within the Sun's Body than 
Surface, and rarer there than at |. 
s dredth part of an Inch from its Bec v, 
rarer there than at the fiftieth part of b 
from its Body, and rarer there than 
Orb of Saturn; I fee no reaſon . ay ch 
creaſe of denſity ſhould ſtop any vhor., 117 
not rather be continued thro' all d 
from the Sun to Saturn and d | 
tho this increaſe of Denſity may, at great d 
tances, be exceeding flow, yet if che cla 
force of this Medium be b erat, it 
may ſuffice to impel Bodies from t. 4 
parts of this Medium towards ther 
all that Power which we call = And 
that the elaſtic Force of this Medium s 
cecding great, may be gathered from t; 
ſwiſtneſs of its Vibrations. Optics, 0 * er, 21, 
142. Theſe Things, though deliver! 4: ; 
Query, mult be allowed to be his rc! ti 
ments, as is manifeſt from the Adycrioment 
in the 2d. and later Editions off pics, 
where he acquaints us that to ſhew 1: (id ot 


a & @& a 4 6 &.0c ac: @G% 
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take Gravity for an eſſential Property Padirs 
he had added one Queſtion concernin,; auſe, 
chuſing to propoſe it by way of a ors tion, be⸗ 
cauſe he was not then ſatisfied about 

ol Experiments, 

143. Thus far Sir Iſaac's Opin ems 
to coincide exactly with the pre“ Plan. 
Since then it ſeems reaſonable to fuß that 


the farther the Solar Rays proceed 1:04 | um; 


FITC 
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ths more denſe they are, conſequently hen 
t1cy have gone on ſo far as to next with thoſz 
{om the neareſt Syſtems around them, the: 
wolt in thoſe far diſtant Regions be denſeſt of 
. Is it not then natural to conclude, that at 
h dente a part of an extremely elaſtic Medium, 
muſt from thence return again to the moſt: 
rae part from whence it was ſent, and in its 
progre , Caue the centripetal Force of the Pla- 
ats, 1, e. that Force which cauſes them to 
vravitate towards the Sun? Hence a Circul:- 
on in the Macrocgſin appears as agreeable 
with Reaion, as a Circulation in the Hi 
409/11; and that Gravity is performed by an. 
feng Force. Is it not reaſonable to ſun- 
Z that ſuch a gradual increaſe of the denſity 
| & cher from the Sun to the utmoit Limits, 
s tie true mechanical Cauſe, why Saturn in 
de denſer part of the Medium moves {lower 
tn Jupiter in a rarer; and again, Jupiter than 
Mars, Mars than the Earth? Se. 
144. What a complete, glorious, and ſtu- 
pendous piece of Machinery is the Solar dyſtem! 
No mnch more ſo is the whole frame of Na- 
ture! And how conſummate the PoweR, the 
Vinom, the Goopwrss of the Divine and 
iomprenenfible Architect of the Univerſe ! 
45. Hence there appears another general 
Cine of Motion in the World than what has 
en Commonly ſuppoſed, and an adequate me- 
woch to render the centripetal Forces of the 
Panets and Comets intelligible. 


146. 
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146. If we do but caſt an Eye of bos . 


en on the general Phænomena f p 
we perceive Motion in almoſt every part.. P! 
That the Matter contained in the vine C. SV 
tion is full of Mot, is fo obvious as not N 

| Wo - 
denied, tho the mechanical Caufe t. de 
how ſupported and preſerved, has been W Ki 

controverted. But fo long as we were 19711. A 

of the Exiſtence of active Matter which v © | 1 t 
now diſcovered, fo long we were neceſſun og 
nofant of the Cauſe of it: Before © a2 an 
Medium or ther was dilcovered, Vio | LU 

given up, along with other immechanico! © | 690 
ſes, to be performed by the immediate muon 2 | 
of the firſt Caute. — Before ſuch . iv, we |. itt. 
ſeemed very na urally to conclude that ai: 
ter was inert, whereas we now Eo we 172 
greatly miſtaken, and that there are tin, 
ticles of Matter exiſting as well as paffiw. the eve 
vuffects of which active Particles, parti. al: ly ws 
thoſe contained in the pores of groß o. on 
were ſuch, that the groſs Particles 75. lite 
appeared (in many different Circumſtanc on 

| u 


be endued with acliwe Properties. But 
attended to Sir //azc's Principia, we ig 
learned better; there he informs us, 
ſceming activity, is not in the gos 
themiclveh but from the ſubtile elaitic oy 
contained in their pores*, This x | 
much more accurate Deſcription of it, tha | 


2 


See the laſt Paragraph of | his Prin p. 


1) 
hape been reaſonably expected at that time, 
particularly as he confeſſed, he was at a loſs for 
proper Experiments to prove the manner in 
which it acted. 

147. Nature almoſt every where appears to 
be replete with phyſical Cautcs to produce al 
kinds of neceflary Motions, not only among 
Animals, Vegetables, &c. but even in the ce- 
{tial Regions: — For all motions in the Mi- 
rracaſin both voluntary and natural the moſt. 
ample proviſion is made: And can we 1ma- 
cine a leid proviſion for Motion in the Macro- 
cin, particularly now we have made fo full 
2 Diicovery, of ſuch an active Agent exiſting 
in Nature as was ſcarce credited before: 

48. A principal Cauſe ot Motion among 
in2mmate Things is the deftroying and reſto- 
ting of the Equilibrium — The eſtects of aimott 
every one ot thote remarkable Experiments in 
Electricity performed by Dr. Frantiin , feeins 
to be founded upon Nature's Effort to reſtore 
te deſtroyed Equilibrium by means of the ex. - 
cceding Rarity and Elaſticity of the ſubtile 
Fiud alternately exerting their different and 
conrary Forces, acting with, or conntoracting 
tie ſpring and preſſure of the Atmoſphere. 2dly. 
Heat and Cold alſo ſeem productive of like ef- 
ccts, which two oppoſite qualities are wonder- 
tul: What inſtruments of Force may be work- 
ed by the alternate Powers (if they may be ſo 


. 


Sec. 65. 66. Sc. Part I. N 
li termed) 
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termed) of Heat and Cold, witneſs the Fire. 
engine contrived for raiſing Water out of Minc- 
Sc the operation of which is begun ad con- 
tinued by no other artificial means than t 
two Oppolites alternately produced; v. . 
a Heat which deſtroys the Equilibrium, and 
again, that Heat checked with a ſudden Cold 
to reſtore it. 

149. The Effects of thoſe two Oppoſite: |: 
Nature, were, as before obſerved, of ſuch s ght 
iu the eſteem of the great Lord Baca, th: 1: 
compared them to her two Hands; how s 
more then had he lived to ſce the wonder e 
fects of Oppoſites, which are brought abt b 
thoſe two inherent Qualities of this grand Þ: jn 
ciple of Nature, namely, exquiſite Rarity 414 
Elaſticity in the Medium juſt diſcovered 
Theſe and many other indications, contpire t: 
point out a univerſal Motion throughout | 
Nature, of which this ſubtile Medium 
undoubted Cauſe. 

150. Thoſe who had rejected ſuch le. 
dium, and conſequently ſuch a manner oi He 
ſoning were much diſtreſſed for the Cau'c ot 
{ſuch a Motion, having thereby ſhackle tian. 
ſelves with inſuperable Difficulties and inco! 
filtencies, as will manifeſtly appear by he 
lowing Tranſcript. 5 

151. Among ſecond Cauſes, Notion :» (1 
principal immediate Agent and ift 
* all the Effects, Operations and Plucnouncn, 
* that are produced in the material 11 

| an. 
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and is the primary Cauſo upon which the 
power, Force, and Energy ot every Body, or 
# « Syſtem of Bodies wholly depends. For Nlat- 
ter, or Bodies without Motion, can neither 
ſuffer any change in themſelves, nor pro- 
duce any change or alteration in other Bo- 
dies, but would remain for ever in a {tate of 
' abſolute Reſt and Inactivity; fo that what- 
ever Changes or mutations happen in Bodies, 
the ſame are all neceſſarily produced by Mo- 
ton, either added thereto, or ſubtracted there- 
from. For which Reaſon we find, that ac- 
* cording to the preſent eſtabliſhed order of 
Nature, Matter and Motion are rendered in- 
ſeparable; the whole Syſtem of Matter, and 
all material Beings, both animate and inani- 
mate, being for ever ſubject to ſome degree 
of Motion, more or leſs, by which they are 
© kept in a continual Circulation and Fluxton, 
* and thereby fitted to undergo and. paſs thro' 
different States, Forms, Periods, and Ap- 
' pexrances, according to the final Ends, and 
' Appointments of Providence. And thus we 
* obſerve, that all animal and vegetable Bodics 
' from the higheſt to the loweſt degree in the 
Scale of Life, as well as all other material 
Beings, even the great Planetary and Come- 
tary Bodies themſelves, which compoſe this 
Solar Syſtem, are conſtituted and formed to 
continue only for a certain Revolution and 
Period, ſome longer, ſome ſhorter, which 13 
no other than a progreſſive Motion, whereby 
© i BY they 
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they paſs through different Scenes and States, 
and put on different Forms, and Appears "I 
ces, which when accompliſhed, they become 
reſolved again into the general elementary 


* Maſs of Matter, though even then they ac 
neither diveſted of Exiſtence, nor Motor, 


put are ſtill in a Progreſſion to nes 
Form and Being. — See the Introduc 


152. Is not ſuch an Account of Motion f 


, 


Fa a 


15 
. 


ON 4 „ 


Mr. Stephenſon's Mechanical Phyſician, p. 11, 


— 


what extraordinary? For according tc this 
Motion is both Cauſe and Effect. Mot: 2 1 


the immediate AGENT and Inſtrument , d. 


fecls, and the primary CAVUSE up 35 "7 


Power, Force, and Energy of every Ho 


Syſtem of” Bodies wholly depends. But mußt 


there be an inſtrumental Cauſe of Mio! 


ſelf f Is the Motion of a Wheel, for "IVE 0 


the Cauſe of the Power and Force ii1c ! 


that turns it; or is the Force of the 1! 
Cauſe of the Motion of the Wheel! 


Anſwer is ſo obvious, that no fober Vian wot. 


be 4 abſurd as to heſitate about it. 


Sir Jaac Newton in the laſt Paragraf 
dad pointed out an dg 


of 115 e ipia, 


. 
$0C\ 34 
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Agent, as the inſtrumental Cauſe 01 Mo 


which ſome of his pretended Difcinos wo 
triouſſy robbed of Exiſtence. The lat 


4 | 


Fluid, which his great ſagacity had d 


was contemned and rejected as an n 


Fluid only; and that their Readers m!! 
fre to underſtand it as ſuch, they put i 
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among their explanation of Terms *. And yet, 
when ha had ſet aſide his mechanical Agent, 
the Matter was fo far from being mended, "that 
+ was thenceforward rendered ſo unintelligible, 
that Motion itſelf muſt either be the Cauſe 
of its own Motion, or elſe that the Power and 
lafluence of the Deity is more immediately in- 
tereſted in it than in moſt other Things. 


CE RS fee KN RS RS AIR 

CHAP. VL: pur . 
SECTION 54. 

Oppoſites a princih al Cauſe of very con- 

fiderable Ops erations of Nature,— fc- 


Cult of the Free: Zing of Quickſi! "VERS: 
N F we take but a ſuperficial ſurvey of 


8 [ > the ſeveral Operations and Phenomena 
> tz of Nature, we ſhall be ſoon convinced 
dat not a few of them are effected by means 
oi deſtroyed and reſtored Equilibriums, more 
p. le warty with regard to Motion: For which 
keaton the ſeems to be pleatifolly provided 
Will) ppoites to act as Antagoniſts, Almoſt 
de Muſcle of an Animal has its Ant: Sonic 
* ee o move the ſeveral parts of the Body; 

nd theſe, as we experience, arc {0 exquiſite! 17 
contrived, that the motions peculiar to thera 


off be cxerted by a mere Thought, white others 
Section 101. Part I, 
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ſeem to act ſpontaneouſly, or naturally, uch a N Fed 
the periſtaltic Motion of che Inteitine = 9 
many others. Were we unacquainted wit! #1, WM P'e! 
there would be no rational Way left wil {ſO FN 
to account for Animal Motion. 18 
155. The Motion of the Fluids ali apy! | WIC, 
to be performed by the fame kind of Mech 


as thoſe of the Solid parts. By means v "ha Imor 


alternate dilatation and contraction of the | 
cles of the Thorax, for inſtance, the crm 
Air paſſeth and repaſſeth into, and ont (46 75 


Lung s: When the Thorax is dilated, the E= th 
lbrium! is in fome meaſure deſtroye: „ and my OLE 
the ſame time is as inſtantaneouſly reſtored by ns 
the preſſure of the Air into the Lungs ; hich, et N. 
is no ſooner there, but a total 88 0 15 


made. The Fire, or active and enliven it ig par IE 
of it, eſcapes into the Blood to keep up y 


tion of it, while the remaining noxious partie ON 
cles are expelled by the ſucceeding contracs 7 7 ä 


tion of thoſe Muſcles ; and thus the Motion of ** 
the bodily Fluids is generated and e 
vx. by oppoſite Powers which * N de 
ſtroy and reſtore the Equilibrium, The 
dilatation and contraction of the robu!t Mucke 
of the Heart are undeniable Indications that 
they were contrived for the fame End. 

156. Similar contrivances are often 1 
by the human Artiſt, particularly when he crm- 
ploys the powers of Art in a proper tablet 
ency to thoſe of Nature, ſkillfully direct her * 


contrary Efforts to one uniform End, 43 4s v-7ts 
hit d 
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by in Engines for raiſing Water, 4/2, Pumps, 
v ho, having diſcovered that the ſpring and 
p het, of a column of the common Air is equal 
to the weight of ſuch another column of Wa- 
ter, confiſting of upwards of 30 Feet in height, 
VK wiſely conſidered that to make the ſame power 
of Nature ſubſervient to bimſelf, he had no 
ore to do than contrive a method to produce 
a U kerl, the ſame Height, vix. zo Feet, ſince 
[then it might be applied to any uſeful purpoſes. 
157. Hence oppoſite Powers ſeem ordaincd 
[as things neceſlary, and particularly, to deſtroy 
and <ftow Equil ibr jums“, and thereby to main- 
an a univerſal Motion throughout the bounds 
ot Nature. 

158. Haring already ſhe wn the greate, Da- 
gree of Heat that ever was produced, and the 
means by which it was effected, I ſhall now 
enquire into the method by which the /malleſt 
Degrce of Heat has been obtained. 

VM. B. T make utc of the expreſſion, /mallr/f 
zree g, Heat inſtead of the greateſt Cold; for 
lince Cold is only a privation of Heat, and both 
of them are relative with reſpect to our Senſa- 
tion; that which is above the Heat of the hu- 
nan Bod dy being termed hot, and that below 
he fame degree, cold ; conſequently the fame 
gree of Heat may ſeen very different if ap- 
plicd to ditterent parts of the very ſame Body : 
nc Term Web Cold, would only ſerve to 
Furt J. Sed 2236-10241. 1 Part II. Sect. 162. 
perplex 


perplex mesubject, e is, ſtrictly aas 


ing, no true mean to be found bet wg. 5 11 10 v 
Wa, term Heat and Cold. N 
| In order to introduce 05 Head Of df. $i 
hs I. mult take notice that Profei: '-. MW th: 
Haave, when reaſoning on Fire, and treat n er 
ibe Motion of it, ſays,  ., : * 
160, There is {till another Motion » ee. 
I aſcribe. to Fire, which is the conſtant td . 
q of its proper agility; and this i 15 molt eviilnt. ver 
iy demonſtrated by undeniable Obſer ue th; 
+ #4 us, for inſtance, conſider Water wit WM ve 

* 18.47, degrees cold, and it will then . n il Fir 
+ coldeſt State; that 3 is, it will contain as mal ve 

* a portion of Fire“, as in the nature 0 hin: the 
* can poſſibly reſide in pure Water; pa 
fimple Water be affected with a hr -e 
« greg of Cold, it will not continuc πν . 2ny cer 
longer, but be converted into a pelt pot 
« tle ſubſtance, called Ice, tho reduc mm is ir 
to Water by a Heat of 33 Degrees : [cn Wi cre 
«© therefore, it appears evident, ht VIE Lit 
Water only by the motion of the 1:0 rei” 2 11 
ding in it, and that it is not Water omi con 
* own.Nature conſidered ſeparately a1 100288 . 
The ſame is true of Glaſs, Foils, :!; n 
Semi- metals, Metals, and perhaps 0 21. {oth and 
* Bodics, which : appear in a conhitent | 1! 1108 161 

* {maller degree of Heat, but arc put in in leben ot ye 
« and cannertggd into a kind of Water, e cr 

1 . K 

. 5 ich 
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dune is increaſed to a certain degree, which 
ill be different, according to the various 
Natures of the Subſtance under Examination: 
Since therefore, by Fahrenheit s Thermometer, 
the natural Heat has been obſerved 32 de- 
F orces below the freezing Point, hence we fee 

-vidently, that thro” all this difference of 32 

leprees, the Fire was agitated with a Motion, 
; 125 grew gradually leis and leſs, but was ne- 
ver totally deſtroyed; and therefore, even at 
that time, when all Animals and Vegetables 
veriſhed through the exceſs of the Cold, the 
Fire was not abſol utely at reſt. Therefore, 
we may ſafely aſſert, Ga at the Fire was even 
then in Motion. But, as it appears from Ex- 
periment, that this Fire may be diminiſhed 
artificially ſtill 40 degrees more, we are hence 
certain, that Fire, in the greateſt natural Cold 
pollible, is agitated 40 degrees more tlian it 
in this artificial one, and that again, through 
every intermediate degree, it 1s continually 
biulying ſome Bodies, Which a little after, in 
1 \maller degree of Heat, appear of a ſolid 
conſiſtence. Fire, therefore, is perpetually 
gta ted in the greateſt Cold, and {fill gradual- 
more and more in every increaſe of Heat; 
and confequently, i is always in Motion. 

161. But there is another fluid Subſtance; 
ft yet taken much Notice of, which requires 
© greateſt degree of Cold of all others to con- 
Ft | into a ſolid; namely, that of Quickfilver ; 

lich is of late Years, found to become fo by 
K k means 


£ 


- 
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means of a certain degree of Cold, as 
Water and many other Things. — Sce, 4, 4. 
count of artificial Cold produced at the A 
Acadeniy of Sciences at Peterſburgh ; by | Dai! 
Himſelf, In a Letter to Detior 15. 

| R. 8. Tranſiated j rom the French? OP Juno 
Parion's, M. D. F. R. S. from the l PE. 
gal Tranſactions. 

N. B. The following Account of. 
culars, I met with in the St. James s (| 
or Britiſb Evening Poſt, of which the 
put at the beginning, as a Title to: the Acer 
the top of that Chronicle being unlu 
off: But by what I could dc ö 1 
other parts of the Paper, it was for the ou 
of July, or beginning of Argus, 176 „ on the 
firſt and ſecond Columns of the Sc 
of the Chronicle. 

162. That Account | being of a conſtderabl 
length, I ſhall take notice only ff 15 
moſt remarkable parts of it. 

163. Peterſburg b. On the 2 [hot Here 
ber 1759. in the Morning berweun 1:1 © 11 


Ten, De Liſies Thermomets CW: TI 
* 199th degree of Cold ; and Mr r. © fi 
« well as Profeſſor Abinus repeatcc 01: © o « 6 
ment, that had been made nd bs Fins 
* freezing Mixture, in which Exper. 8p ; 


A 


Quickſilver in the * 1 d been 
frozen. As ſoon as the former had obſerve! 
the Quickfilver immoveable in the HH 


10 


meter, he broke the Glaſs, and fon, 
6 amazemeni, 


— 


1. 


( 231 ) 


Ce xmazement, the Quickſilver frozen, but not 
F entirely ; for in the middle of the Glaſs Ball 
8 « there was a ſmall portion yet remaining Fluid. 
Mr. Apinuss Thermometer fell (when in 
the Mixture) with extreme rapidity, almoſt 
to the gooth degree and in breaking the Glaſs 
from below, he found the Quickſilver con- 
tained in it, abſolutely frozen. Both the Gen- 
tlemen found, that the Juickſilver, thus ren- 
| + dered ſolid, bore hammering and extenſion 
«© like other Metals; but being afterwards ex- 
* poſed to the open Air, it recovered its former 
« Fluidity in a little time. 

164. Mr. pinus went ſomewhat farther, 
[© in order to examine the Quickilver when 
made ſolid: He poured Quickilver into a 
' Glaſs Tube as thick as one's Finger, cloſed 
* at the bottom but open at top. "The Quick- 
# ilver in this Cylinder, which was about one 
* Inch and half long, froze in three Quarters 
* of 2 Minute; and he obſerved that it hecame 
* {olid, perfectly reſembling other Metals, ex- 
* cept Iron: It continually contracted, and its 
Surface, which was at firſt pretty high, ſoon 
| © ſunk very low. This Cylinder of frotenQuick- 
* ilver ſunk to the bottom of the Fluid Quickſil- 
ver, in the fame manner as is obſerved of other 
Metals except Iron. We know the contrary 
happens with regard to Water and other 
Fluids, when frozen, which extend as they 
become ſolid, and their Ice ſwims in the Fluid 
Matter of which they were produced. 

K k 2 On 


465. On the 26th of | December in the 
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Morning, between Nine and Ten, the Cold 
became exceeding ſharp, and ſuch as dd. 
ed the greateit degree of artificial Cold {11-4 
by Fahrenheit; viz. 40 below Zero in Fol roy. 
heit's Thermometer, is equal to 210 Ge cv 
of that of De Liſle,” ; 
166. Mr. Braun repeated this Experiine 
again, exactly with the fame ſuccei>, with 
that of the Day before. The Counſe hen ud 
Profetior Lamonaſloao mage that fame Ex. 
ment on the fame Day; and by men i 
Aqua fortis, the Cold came to 495. Ir then 
. poured in Spirit of common, or Sea Sah, 
the Quickfilver fell down in the Tl: 
meter to 54“, and in taking the Therm omuicr 
from the Mixture, the Quickſilver co :.c9 
to fall in the open Air to the 552 dente. 
167. The Proportion of De Lifle's Tuer 
meter and that of Fahrenbeit's are, - 

As 210; 40:; 554: 105,5 — i. c. 554 de- 
grees of De Lifle's Thermometer, is £914 'o 
105,5 of Fabrenbeit's; ſo that the arti/icial Cold 
produced at Peterſburgh would, inſtead of 40 
below the freezing Point, have reduced T 
beit's Thermometer 65,5 degrees lower, that“ 
405055 105,5“ 

168. Or to ſpeak more intelligibly, when 
the Mercury begins to freeze, if aro s 
Therinometer be at 105 degrees, and whe! 6 
Water begins to freeze, it is but 32 or ; 4, © 
ſequently the Motion and Heat of ! re con 
£2109 
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22 in each, will be as thoſe Numbers; that 
is, the ſmalleſt degree of Motion and Heat, 
| ich is juſt ſumcient to melt the ſolid Quick- 
cer, and the increaſed Motion and Heat, 
ynich is juſt ſufficient to melt the ſolid Water, 
Lie as the Number 105,5 and the Namder 
32 or 33. 
k 169. From ſuch a Method of Reaſoning, 
Ewe may conceive all the different degrees of 
Motion and Heat in agitated Fire, from the 
leaſt to the greateſt, that is, from the ſmalleſt de- 
tree of the Motion and Heat of Fire which 
Ie ts the ſolid Quickſilver, even to the great- 
0 e er namely, that ſurpriſing degres 
lotion and Heat which is produced at the 
Focus of Vilett's Mirror. 
| 170, Is not this 4a more intelligible Way of 
guing, than that of Heat and Cold? For as it is 
Ellowed that Heat is only relative, i. e. the Heat 
hrhich is leſs than that of the human Body, we 
Ap cold, and that which exceeds ſuch Hear, 
all hot, Heat and Cold therefore cannot 
1 {0 juſt a diſtinRion, as to term then diffe- 
Int de grees of Heat; becauſe it is not a little 
Uithcult vl know 1 to place the Zero (or 0 
15 the Thermometer, to point out where the 
old begins. If this definition of Heat be dit. 
ed on account of the diſtinction only, I ſhall 
be much indebted to any one, who can ſhew 
Pere io fx the ſtandard on the Thermometer, 
7. Where the Cold ends, and the Heat begins. 
Hence appears the abſolute necettiry of 
making 


— — — 
34. 
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making choice of the moſt adequate . 
and explaining them. 


il, 


171. From theſe Experiments of freeving 
Quickſilver, it appears, that were it not 
degree of motion, and conſequently of !{.;: 


there would be no ſuch thing in Nature, , 


common fluid ; but inſtead of Quick#iIver 


4 


ther white allocate > and inſtead WV. 


ter, a tranſparent, ſolid, brittle ſubſtance, or 11 
ther kind of Glafs. 


N. B. The foremention'd freczing niet: 
was made with Spirit of Nitre combin'} 114 


Snow. 

172. Mr. AÆpinus has found that tic |: x; 
riment is very eaſily and ſpeedily mad 
following manner : 


jv 


1 


CD 


173. Take Spirit of Nitre, cooled as nul 


g 


as poſlible, and with it, half fill a Wi:--21:; 


throwing in at the fame time as much? 


and ſtirring it till it becomes of the coe 
of pap : Then you have, almoſt in an tant, 
the neceſſary degree ior the congelat.on 0! the 
Quickſilver. Others will have it neceſlury to! 


fuming Spirit of Nitre, or ſuch as is £21111 


till the Fumes become red. 
N. B. A more full Account of this ! 


of Quickſilver is fince publiſhed in the 


Mujeum, to which I refer my Reader. | 
174. And now I ſhall put a Perio.! 5 ©” 
my promiſed Animadverſions on FA. 


inveſtigating of which abſtruſe Subject, u! 


Mall be tought b y any to have Wande, lered 00 
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bur out of the common path, I deſire it may be 
; imputed to my anxious purſuit of, and ſincere 
aud for Trusb, which J have all along en- 
J geavoured to keep in view, and hope, that I 
| have at length attained it, by the ſeaſonable 
: Alſiſtance of unbiaſſed Reaſoning, and fair Ex- 
perimcats. 
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CHAP. I. 
A Philoſophical Miſcellany. 


; | Being a new Plan of Phttelgphy, found- 
af oa the late diſcover 4 Yubtile Me- 
dium, and countenanced by the Elie 
thority of a very ingenious modern 
Author, 


1 Ir IIR Iſaac Newton, that great Pat- 
Keg 2 * tern of Order and Method, when 
of 8 be had finiſhed the , and ſecond 
: 9 Ba Books of his Principia, proceeds 
BAER to his third, by giving a brief ac- 
E count of the former ones. 

I In the preceding Books I have laid down 
I Fo Principles of Philoſophy ; Principles, not 
Y Lnge but Mathematical * ; fuch, to 


3 
A — 


— 


Vi. accurate . Mechanics. For thus reaions 

WF it great Author : 

0 practical Mechanics all the manual Arts 
belong, from which Mechanics took its name. But 
s Artificers do not work with perfect accuracy, 

comes to paſs that Mechanics is ſo diſtinguiſh'd 
rom Geometry, that what is perfectly accurate is 


LI © Wit, 


_ a — — e oo. ove. 
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" wit, as we may guild cur Reaſonipgs un 4 


* philoſophical Egk, Theſe 2 
© the Laus and Conditions of certain Met 
and Powers or Forces, «which chiefly hve re 


« fpett to Philgſophy. But left they | 22 


* dry and barren, I have Huftrated tho 1 * 
and there with ſome phileſophical! Scho!inms, 
giving an account of ſuch things, of 


more general nature, and which Philc only 
© ſeems chiefly to be founded on; ſuch 1: the 
£ denſity and the reſiſtance of Bodies, {paces 
void of all Bodies, and the motion o Liz 


and Sounds. I remains that from the fame 
* Principles, I now demonſtrate the {rinc of 


the Les of the World,” Sc. 68;.—Þ n ci 
Lib. p. 200. 

Hier I can only add a fruitleſs tho' hew: 
ty with, which is, that I were capable a mi- 
tating ſo bright a pattern of methodical Accu- 
racy ; or rather that we had at this Lime 
cond Sir aue; for ſince the fit was able to 
deduce very ſurpriſing effects from the Lau 
only, obſerv'd by Bodies in Motion; how much 
greater might be accompliſhed by a Geniu 


. 


— 


— 
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© calld Geometrical and what is lefs 10 calld 


Mechanical: But the errors are noi n the Aft 
but in the Artificers.“ Hence Geometry, |. © 
Mathematics, is mechanical in the ſtrie icteſt Serie, 
and Mathematical Philoſophy and ech. H. 
loſophy, are ſynonymous. 

See the former part of the Preface to 8 
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0. But as the grand Deſideratum is now diſ- | 
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like his, from the actual Diſcovery of the firft 
Principle it ſelf, the very cauſe of all thoſe me- 
chanical Motions realized to our Senſes? And 
[ may add, how happy thall I think myſelf it! 
can eſcape Cenſure for endeavouring to become 
2 faint Imitator of fo illuſtrious an Original? 
4. From the / of the two foregoing Parts 


it appears, that the clectrical Fluid is a much 
E more ſubtile elaſtic Medium than that of the 
Atmoſphere; and that it extubits all the moſt 
| cemarkable Indications of Univerſality. And 


from the ſecond Part it is as evident, that Fire is 
a permanent Principle : Nor can there be any 
room to doubt of its being formed at the firit 
Creation, as well as other Things. 

8. But as this is contrary to the received and 
preſent eſtabliſhed Philoſophy, which has re- 


jected and excluded all Mediums more ſubtile 


and claſtic than the common Air, and alſo Fire, 
a permanent Principle; it is therefore expect- 
ed that this little Treatiſe will meet with ſonie 
Oppoſition, it thought worthy of notice. But, 
as theſe aſſertions are founded on undoubted 
Truths, cho ſuch as we were till now entirely 
ignorant of, the ſearch of Nature was attempted 
In wink; mechanical Principles were exploded, 
ad immechahical ones ſubſtituted in their ſtcad, 
8 Which reſolve all Effects into the immediate 


Intnence of the firſt Cauſe. 


— 
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* Preface to the Princip. 
„ 1 covered, 
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eovercd, tis to be hop'd that the beautif 


PART IU 


|| : | goats 5 
order and harmony, 1. e. the  —_——_ - F 
| | Nature will ſoon be render'd much morgige J 
1 ligible than ever it was capable of being mac; We. 

| | before; and that ſuch a rational Philo 55 
1 wal ſoon be eſtabliſh'd, which inppolcs, © l WF... 


1 * whole frame of Nature to be a periect an 
1 well regulated Machine. In other Wards, . 
1 that the viſible Syitem of the World, c , | 
«* diſpoſed, and ſet into Motion by the 6512: 


| | of God, acts as a Machine docs; 2 er 
tion and communication being preſerve. e 
* tween all the diſtant parts of it; tor + the . 
contact of a Machine be interrupcad, :: M * 
* motion 1s deſtroy'd in al! thoſe xg _ * 
* which the communication is cut oH. WF /, 
* particularly fuch Philoſophers alert at TW 
. * the Fluid Ætherial Matter of the. 31 
* acts by impulſe on the ſolid Matter a WW: 
[ * Earth, is inſtrumental in every one © 5 Wi. 
4 Productions, and neceſſary to all tie Ae 
4 * Phanomena of Nature. mY 
| 7. However, the method to conduct use 
| | ſuch kind of reaſoning, and the mann 
4 | reſearches will now be wverted and e ²⁹) Meet 
i: to the former Order. — Before the WW: 
1 of a fubtile Medium was made, the on! π§W̊̃ oe 
i nal way to proceed in the re/earches 9 MR IF 
| was a poſteriori. But ſince the active 2 1C1P14 Mice 
| v. the grand mechanical Cauſe is d. on — Nh / 
W we may now with equa} Prop riety, cn # As a 
| priori, if Sit ifaac Newton himſelf is 4il0 26 ⁰ WW: a 
| De 
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Ne a competent Judge; who in the 14th Propo- 
bi ion ny the 3d. Book of his Principia remarks, 
= 3. We have dijcourſed avove of theſe Mutions 
5 , the Phanomena. Now that we know the 
nuciples on which? they depend, from theſe Prin- 
3 &r we deduce the Mottons of the Heavens a 
| J riori. Becauſe the werghts of the Planets towards 
Fun are reciproc 15 as the ſquares of the diſe 
Vance from the Suns Center. 
Thus we are in{tructed by that great Ma- 
er of Science how far we are to proceed in the 
Feſcarches of Nature, AA. h before we 
Eitcmpt the Syntbr/as, i. e. betore we can Rea» 
| E. pricri As we know the Principles, 
s Sir 4jaac, on which the Motions arpend, we 
lucr ihe Motions of the Heavens a priori. 
* thoſe Firſt Principles were, he 110rms 
ia the next Words, vis. the weights of an 
2 ri] Planets, (that is, their Gray ity towards 
$8 dun are reciprocally as the ſquares of their 
W:vcral diſtances from the Sun's Center. 
I o. Here it is to be obſerv'd, that this fun- 
* atal Principle of Sir Ifaac Newton was on- 
Law, which he dilcover'd to prev ail in the 
. tion of the Planets ; This Lao is the Prins 
* on which the Motion of the Planets depends. 
o one beſides that renown'd Philoſop! ler ever 
tdiempted to diſcover ſuch a Law, who 
M ceded | in the Attempt. What Kep/ar hinted, 
i aac only was capable of compleating, 
o the Principle itſelf, viz. the e 
b: 4 lubtile Medium, which was the Cauſe of 
that 
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that Law obſerv'd by Bodies, it was not ug 
demonſtrable. That which is now molt. 
accomplithed by every Novice in Electr. 
was at that time beyond the reach ev R's 
great Sir 1/aac himſelt, 

11. It remains that I now enquire more e 
ticularly into the ſeveral Uſes, that A e 0 
five Agent is ordain'd to Ges in the World. 
And firſt, let us confider it with rei ſpect to me- 
chanical Agency, that Life and Spirit, {t 
were, of all the varied Operations * Natu . 
——— But as this Subject has been lately 
ed with very great Judgment by a maſts 1 Pen, 
I have faithfully extracted the molt curion nd 
material Paſſages for the Information vi ny 
Readers, who have not peruſed them bet: a 
I imagine thoſe who have, will 12 N grudge 
the critical Remarks that Author has 
ſecond, or a more repeated Reading 

12. The Treatiſe I mean is entitled, An E . 
ſay on the firit Principles of natural Fi 
— by the Rev. Mr. Jones, Printed at 
1762. That 1 ingenious Writer 1 
his accurate Obſervations in the . ng Pts 
ous and ſpirited manner. 
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SECT LON: rz. 
Aera of Mr. Jones' Eſſay. 
IO having created the World fo# 
(14G the Benefit of all Mankind, every 
Fes Man bas a natural Liberty of enqui- 
ring into the Structure of it, and of 
Fe amining the various motions that appear in it, 
wich theif ſeveral Dependencies, Circumſtances 
and Cauſes; a ſtudy highly Ga de 11 
| confider'd only as an incxhauſtible fund of in- 
EL nocent amuſement, but worthy of a better 
Name, when applied to its proper uſe : For, 
Lit t r not our own fault, we may, 9? of the 
god things that are ſeen, know him that is; and 
1 5 con / aria the Works, be led to acknowledge 
the Power, G codnels and unſpeakable Wiſdom 
o the N orkmaſier.” 

14, „ In this E Enquiry, tno' a Man may reap 
many advantages by ſeeing with the Eyes of 
others, h O could {ee farther th: an himſelf, and 
k greatly to be blamed if he does not make uſe 
of the opp portunity; there is certainly no Law 
that ob! iges him to keep his Eyes ſhut, where 
his own lalety and ſatisfaction require him to 
open mem. The Conſtitution of the World, 
tyetaer wita the Powers, Cauſes or Principles 
upon WHICH the Operations of Nature depend, 


being 


being matters of fact, and not. paiats of 5-4, 
lation, it is Evidence alone that can lea .. 


any. rational determination, 

15. My deſign at preſent therefore, 
collect as much of this Evidence as the 
reaſonably be thought to require, and + |. 
fore the Public, without any regard to 
ſtematical Reaſonings, or reputed Authority, 
of this or that Philoſopher in particular. 
proſecution of this deſign, I hall ende ts 
expreſs my Mind with freedom and imp 
lity, as a Man ought in conſcience to io, wi 
has no private ends to ſerve, and does not d- 
fire that the value of what he has written H 
be determined by the favour of his Fricn«! , by: 
rather that his Enemies, if he has any, woul! 
rigorouſly compare it with their own Oberes 
tion and Experience. ” | 

16. „ If we are not free from thoſe viilyir 


prejudices, That it is a great M107 (in t 
be ſingulur, That the Multitude, ( | ve 


been akways changing } muſt neceſſarily 511 1 
gl. And that. the laſt Writer, 5 
obtain'd a'Name in any Subject, is 19 % a 
implicitiy in every thing he has propornud, we 
ſhall be afraid to enquire, and to endcavour d 


advance the progreſs of true and uſeful knows 


ledge, as we all profeſs to do, and all ought '9 
do; but ſhall rather fall upon the fru Li 
bour of accommodating every new D1covery i 
the Principles we have already recciv d, Oi; 
at tac fame time with a ſuſpicious Eye one 
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( 205 ) 

I ty Writer, who with regard to any particulat 
E Article, would turn us out of the beaten track. 
ada ancient Maxim of the once celebrated Tho- 
q nas Agtinas—— Cave ab ills qui unicum librum 
E /-717, —— deſerves to be conſidered by all thoſe, 
E who dare not venture abroad in queit of truth, 
hut behind the back of their Tutor; in which 
ſctuation, they may poſſibly ſee ſo much of bing 
as to be able to ſee nothing elſe.” 

E 17. t willreadily be granted, I ſuppoſe, that 
ſuch a practice as this is very childith and ab- 
ard, provided the Obſervation be applied only 
to the Prejudices which once reigned in favour 
of Arr/tofle, Des-Cartes, or the Chymiſts ; yet it 
Eo happens, that if an Author comes home to 
own times, and ventures to look into any 
Jof the pretenſions of the preſent Age, he is in 
danger of being aſſaulted by all that meet with 


im; and generally with the greateſt vehe- 
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mence by thoſe who are the molt {ſuperficial in 
cheir Knowledge. 
8. This Confideration, I frankly confeſs, 
Ehath ſometimes had fo much weight, and ap- 
Epear'd ſo formidable to me, that I have been al- 
moſt tempted to throw my Pen into the Fire, 
pather than employ it againſt any current Opi- 
01. A fincere Love however of the Science 
Nature, and a confirm'd perſuaſion both of its 
wetuineſs and its importance, ought to prevail 
Eg410lt thefe difficulties; and they have pre- 
Failed with me, to try, in the firſt place, if I 
an diſpel ſome of that learned darkneſs with 
M m which 


J 


** 
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being matters of fact, and nat paiats of +, WF 
lation, it is Evidence alonc that Can lead 48 0 4 T 


any. rational determination, * 
15. My deſign at preſent therefore,. Ar 
collect as much of this Evidence as tie | 
reaſonably be thought to require, and 1:y ν WF 
fore the Public, without any regard to ] i 5 
ſtematical Reaſonings, or reputed Author, WR 
of this or that Philoſopher in particular. 7 


proſecution of this deſign, I thall end ty 
expreſs my Mind, with freedom and ing 
lity, as a Man ought in conſcience to lo, wh 


f ſur 
has no private ends to ſetve, and does nc: c- i a | 
fire that the value of what he has written Hud . 


be determined by the favour of his Frie- 


| rather that his Enemies, if he has any, 0, 4 
| rigorouſly compare it with their own © Þ1crva- N mY 
tion and Experience, ” q "th 
2 16. “ If we are not free from thoſe v1; Wi bin 
prejudices, That it is a great Mis ie to Ine 
| Be ſingular, That the Multitude, ( the 
4 | Ct: 


been always changing muſt neceſjarity u 1 ''« i 
Tight,—— And that. the laſt Writer, «': Wiſh. 


I 


obtain'd a Name in any Subjett, is t be fol 
implicitly in every thing he has propor, we i 
ſhall be afraid to enquire, and to ende v Wi * 
| advance the progreſs of true and ufefu! n 
|| ledge, as we all profeſs to do, and all ought to * 


do; but ſhall rather fall upon the fru LE. 
| bour of accommodating every new Dii-overy 'v Wi . - 
the Principles we have already recciv d, oc ail 


at the fame time with a ſuſpicious Eye 0! © e 
| ry 
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I Writer, who with regard to any particulat 
Article, would turn us out of the beaten track. 
An ancient Maxim of the once celebrated J Ho- 
WE Aqttinas—— Cave ab ulg qui uncum librum 
4 1 deſerves to be conſidered by all thoſe, 
s 3 no dare not venture abroad in queſt of truth, 


but behind the back of their Tutor; in which 


tuation, they may poliibly fee ſo much of Hin, 
4 as to be able to ſee nothing elſe. 

| 17. It willreadily be granted, Iſuppoſe, that 
L 5 h a practice as this is very childiſh and ab- 
E (ud, provided the Obſervation be applied only 
| to the Prejudices which once reigned in favour 
E of Ar:/tofle, Des-Cartes, or the Chymiſts ; yet it 
i happens, that if an Author comes home to 
I 11s own times, and ventures to look into any 
Eo! the pretenſions of the preſent Age, he is in 
| danger of being affaulted by all that meet with 
Elim; and generally with the greateſt vehe-- 
merce by thoſe who are the inoſt {uperticial in 
Ether Knowledge.“ | 

E 18. © This Confideration, I frankly confeſs, 
Iich ſometimes had fo much weight, and ap- 
Epear'd ſo formidable to me, that I have been al- 


moſt tempted to throw my Pen into the Fire, 


rather than employ it againſt any current Opi- 
mon. A fincere Love however of the Science 
Nature, and a confirm'd perſuaſion both of its 
efulnefſs and its importance, ought to prevaik 
gainſt theſe difficulties ; and they have pre- 
ailed with me, to try, in the firſt place, if I 
am diſpel ſome of that learned darkneſs with 
Mm which 
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| | which the Subject has been overſpread, p 
1 open the way to a better underſtanding i it, o 
i i 19.“ And here I cannot but che o 
|} 3 Preat advantage to truth, tho it is none at e 
| | mylelf, that in peroting the iollo wing nech, 8. 
1 the Reader is in no danger of being ard 
| or miſled by the Influence of a Name fn 
{| ſiderable as that of the Author; ho , MH v 
1 popular prejudices to appeat to, and can | be 
| pect to be heard upon auy Conſiderations, bu WR 4 
| the Importance of the Matter, the Clezrn-{% 10 WK ip 
| 'the Facts, and the Strength of the Ar; ua WE le 


he _ to propoſe: ” | or 
| „Why this attempt ſhould give 0-1 WR £2 
to: bh Perſon, he cannot well imagine. Fo ca 
we divide the world of Philoſophers inte wo Wl hr 
Parties, ſome of whom are influenced by n Wi *' 
* undiſſembled Zeal for the Chriſtian Faith, . [ec 
others are not athamed to declare that _ I WW 


no Religion at all; the former, I pre cn 13 
| have no good Obje&ion to any phyſical 6: my © 
tion, which is conducted with fubmitiic :n BW 
modeſty ; it being impoſſible that tri oY 


gion and true Ph iofophy ſhould be at d,, be 
becauſe He, who created all thoſe Work. which 4 ph 
are the proper Objects of natural Ph; HN 
was alſo the Author of Divine Revelatic 11; al a 
GOD is not divided againſt himſclf. _ 4 


| 21. © This ought to be remember ge a 
for the ſatisfaction of all Parties, tha: it 1 RF © 
method of explaining natural Effects, V 85 


vogue amongſt us, be eſtabliſhed o 0 


1 


+ 
910 Wo 
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E proof, or rather, as it is commonly reported, 
on undeniable demonſtration ; all that I ſhall 
occaſionally offer againſt it, tho' it may puzzle 
E {ome ſuperacial Readers unacquainted with the 
1 Subject, will not weaken it in the opinion of any 
Man of true Learning and Judgnient. If it be 
not eſtabliſhed on ſutficient proof, what harm 
E will there be in diſbeheving it? We ſhall then 
be at liberty to turn our thoughts another Way, 
and may be looking out with tome better pro- 
= ſpect of Succeſs. And as it appears, to me at 
leaſt, that no phyſical Hife is really explained 
or underſtood, unleſs it is deduced from a phy/3- 
dl Cauſe, the Exiſtence and Operation of which 
can be experimentally demonſtrated ; I ſhalt 
3 humbly endeavour to thew, that the modern 
E Philoſophy, altho' it has carried natural Know- 
lage to a great height in tome Reſpecte, can 
E furnifh no found Arguments or real Objections 
gainſt the mechaniſm of the natural World ; 
ad that in every thing it has advanced againſt 
chis mechaniſm, it doth itſelf proceed upon 
dach Principles, as are arbitrary, and unſup- 
ported by any evidence that is truly philoſo- 
phical or phyſical. Theſe I know are very bold 
allertions; but if the the Reader will only pre- 
vail with himſelf to bear with tae for a while, 
anc have a little patience, he may perhaps find 
ſome reaſons more conſiderable than he is aware 
of, for being of the ſame opinion. 
| 22. © Every Perſon, who makes uſe of his 
Senſes, muſt needs be convinced, that the Mat- 
M m 2 ter 
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ter —— within this viſible W 


is full of motion; and the learned have very 
greatly doubted, by what means, and 4/tey 
what manner, this Motion is ſupported and 
preſerved. Some of them, according to thei 
own accounts, begin with the two , "0 Ipl . 
of Matter and a void Space. To their) tler 
they give this capital Lats, that if oncs no- 
ved, it ſhall continue in I becauſe it has 
no power to flop il jelif, Thus they chile the 
neceſſity of providing any ph cal Cauſe tor ths 
conſervation of motion, and ſave thernſcives 
that trouble, which they might other wife have 
11 ſearching after it. Then, from the Prince 
of a Vacuum, or ſpace void of all feniihl- +. 
ter, they propoſe the two following agven!t 19+; 
that a Body will have ro9m wherein to mor? 
and that being once ſet a going, there w1i)l he 
nothing in the way to obj: uc or diminidu the 
quantity of its motion.“ 

23. * In this manner they account {+ the 
continuance of that Motion which is rect c. 
But then for the producing of other ug 1 in 
curves and compounded directions, With nicht 
Nature is obſerv'd very much to abound, they 


PART III. 


| ſuppoſe an emiſſion of immaterial virtue (01 


ces, propagated thro' their Vacuum iron de 
arcel of matter to another far diſtant (01 1 
Theſe virtues are of two forts : By the vn of 
them, one Body is ſo affected by another, 75 tl 
be drawn nearer to it; by the other, © i 
cauſed to recede from it ; ; And neceliity !t 


- 
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Eunice upon ſome occaſions, that the fame par- 
Kal of Matter be allowed, and that in all its 
component parts, to have both theſe Powers, 
to contrary to, and deſtructive of one another. 
Ne names by which they have been diftin- 
&aiſhed in different Ages are /ove and hatred, 
1 ipathy and antipatky ; and now they pals 
E:.rrent under the faſhionable terms of Attrac- 
hon and Repulſian. But I preſume if we were 
Bo call them @ pulling without any hold, and a 
eng without touching, we ſhould deſcribe all 
ihc ſenſe they have, as well as diſtinguiſh one 
From the other. How or when theſc qualities 
ame into the world, and what they really are, 
ort of Philoſophy thinks itſelf not concern- 
d to declare; but only to affirm that there are 
ch; and if preſſed either with difficulties or 
Br ities, has this to offer in its defence, that the 
BA 0:1 18 over-ruled by a ſupreme intelligence, 
lich can act in any manner, and which ap- 
W-2'5 from ſome obſervations to act in 518 
anner.“ . 

E 24. © Theſe are ſome of the outlines of that 
W01mozraphical Syſtem, which was taken up, 
Pc cultivated with all the geometrical Skill 
me great Sir J/aac Newton ; who, as an ho- 
Pourable Author has truly obſerved of him, was 
| ade by nature and inclination for mathematical 
die Moſt of our celebrated Mathemati- 
, cho are led by a natural bent to a like 


, Me a 


See the Life of Dr. John North, p. 260, 
| method 


—— 


come up to their deſcription of it, we tal "g 


Author f prevents the ! Repetition & 


{ 270 ) Pant} 


method of reaſoning, are confident, that he hx 


transfuſed into phyſical. Subjects the cg ity * 


of geometrical demonſtration. Hence t]1 tc] » 
he has ſecured bis Philsſep/ MI © 
us, he has ſecured bis Philoſophy from thb 
of bein en and have according! 4 
K 

ken all the Dycoverzes that ſhall ee mY 
| i: 

in future Ages, which, it ſeems, are ty WI 
* 
and enlarge his Doftrines, but can never e * 
them. Whether the caſe does in all 50 | i 


better able to judge, I hope, from the 0 Content 
of the following theects. 

2 6. The facred Writ nxragres to thats. 
N which my very late Quota! tion we 0 


— 


— 
* 
1 * 


which he adds in this Section, That tl. 
ancient Heathens were in Poſſeſſion 


Knowledge: The Elemente in their BY nds hat : 
a Principle of Intelligence aſcribed tou 11d 70 
were taken for the Gods that govern {/ - i. 
But with thoſe who arc taught, . mg 
God is diſtinct from, and above thc World = BM 
Matter, tho' virtually . eſent in it by HH 
dential Inſpection and Superintendenc- i 1 ot 
only ſetve to enlarge their Ideas, by ſert g be. 
fore them the viſible Evidence of that 1-0 in. 


Wiſdom, which, with ſo exquiſite 2 <1 Wi, 
vance, and ſuch a Simplicity of Deſi, [at BB... 
adapted phyſical Cauſes to the pr Bl: 
their reſpective Effects; it will intro 


4 1 5 an, 


* See Maclaurin's account of Sir Iſaaa 4 | 
Dilcoveries, + See Scion, 6. p. 259, © 


( 271 ) 

# N nowledge of Things. — — Des- Car Fe 
5 is of Opinion, that the World is directed by 
| RA e ſubordinate and mechanical Cauſes, In 
n he Jecms to have been right only by ac- 
er nt for as to the kind and q: aality of theſe 
Cuſcs, he ſearched no farther than His own 
rain, and neglected thoſe undeniable Phæno- 
hy with which his Cauſes are not to be re- 


1 99 


26. „Sir Iſaac Newforz on the other hand, 
38 ry diligent in ſtud Ving thoſe Phænomena, 
mich belong chic y to the Claſs of natural 
ee; in the adjuſting of which he makes a 
cat ficure 3 but anhap; pily ſolves the whole 

eri dent of the crea ited World by a n:ftrum.” 
27. „The Followers of Newton and Der- 
tee, having thus admitted ſomething which 

arbitrary in the very foundation of their 
chemes; We can never expect to ſee their diſ- 
Dates brought to any iſſue, io long as there arc 
n equally learned and ingenious on both ſides 
| I perpetu ate them. 

28. * While thele able Phi Jofophe fs are 
rtending with each other, fome in the pur- 
lit ot tame, and others in the purſuit of truth, 

cho being able to agree where and with 

Nom it is to be found, 1 {hould not dare to 
epo in ſuch a ſubject, unleſs I ſuſpected 
1 "hr ul Philoſophy to be a much eaſier Thing 

an they have made of it; ſuch, as a plain 
lan, who only conſults the proper evidence, 


Id pretends to no more Wiſdom than the reſt 
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of Mankind, may be able to ſtrike {om: licht 


upon. This however cannot be done in 


manner as to be attended with any good 1: 74 


- is 


till it is firſt determin'd, whether the ( 


rations of Nature are immediately ow; 1 


mechanical Cauſes; or Whether then 
conducted after a manner unknown. to us 11 


empty Spaces. 


29. The Writings of our modern Ren 
ers, Whether Metaphylicians or Mathematici 
ans, are ſtored with Objections, not only 1; aint 
the reality, but even the pollibility of a rok 
nical Agency. To theſe their eee { {hal 
now addreſs myſelf particularly, and e nden 
to ſhew, that not one amon ꝗgſt thema aj 
force. As to their Prejudices, I do not under 
take to remove them; 1 leave it to time and 
a farther Knowledge of Things, to wear © if 


ſuch AAS as will not bear to be 

with, ” 

%%% lee 6444 
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SECTION: 30. 


Abſtra of Mr. Jones Eſſay comet 
HE ſecond Chapter of that tt 
T ingenious Treatiſe contains a nde 
N tion of the mechaniſm of t W orld, 
and proves by the moſt t e 
Arguments, that the Operations of \ ature 5 


performed by ſecondary Cauſes, or [try 
mental e Jl, 


Parr ft 


* 


(23) 


e calls it a Reply to the principal Obs 
E ions in Dr. Clark's Letters to Mr. Leibnita. 
It will beallow'd me, ſays he, that the ce- 
E lohrated Dr. Sammel Clarke, when he undertook 
E t defend the Newt912n Philoſophy againſt 
r. Leihnitx, an able Cartefian, underſtood 
E what he was diſputing about, and hath faid the 
beſt that was to be ſaid on the occaſton. If this 
Mould give but little trouble, we have not much 
to fear from any Body elſe, He has brought 
together ſeveral Arguments againſt the Doctrine 
lo a general Mechaniſm in Nature ; the firſt 
Bof which, if it can be called an Argument, 
mom in barely aſſerting the ?mpoſebrirty of it. 
Certain Portions of Matter, ſays the Dr. are 
Bobliced to follow each others Motions by an 
Bdhefion of Parts, which ns Mechaniſm can 
Wccount for *. 

32. Now that the Partt of Bodies are 
Wnade to adbere together, and ſome of them 
Ney ſtrongly, is an undoubted Matter of Fact; 
— that 2 Mechaniſm can account 
Wor this, or that it cannot be occafioned by the 
Non and preſſure of ſome mechanical Agent, 
chat Dr. Clarke ought to have proved: In- 
Pead of which, he takes it for granted; and 
Fould put the labouring Oar into the hands 
t bis Adverſaries. For having mention'd 
Dis Opinion to Mr, Leibnitz, viz. that the 
mMinuation of Motion in the heavenly Bodies, 


|* Colledtion of Papers between Mr. Leibnitæ and 
f. Clarke, p. 363. Nn the 
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| E 

| | the formation of Plants, &c. are mech 
Operations: Whoever, ſays he, entertyu;:: (/. WE 
| Opinion is, I think, obliged in reaſon ?＋—ͤ 
| Zo explain particularly, by what Laws of NU WM + 
| niſm the Planets and Comets can continue f v1 MK - 


in the Orbs they do through unteſiſting Spa = #F 
and by what mechanical Dates both Plants mn & | 
Animals are formed“. "wt E : 

. 


33. © Burt this is the ſtrangeſt Tak t | 3: 
| was impoſed ſince the 1 of Ho E 
ö For we mutt firſt allow this Author tio ? 
the celeſtial Spaces of all matter, and the +l 9 
to work to account for the Motion of tie K 
nets in theſe ſpaces by Mec han, ifm And ve 
| muſt do it particularly, fo as to give gen 
| Satisfaction, without failing in a ling! le Article. # th 
If theſe Spaces be void of Fall ref 2 Matter, W 


it follows of courſe that they are alſo vo 
ampeliing Matter; for the Fluid that cannot WS 4 
Git in ſome caſes, will never be able to nd * 

"F in others, So that this reafonable Deman, 1» Wi Py 
thinks it, is no other than this Ve are wif 
. explain all Things mechanzcally ; but then vw 
1 mult take care to do it without M , 
is not the method of a fair diſputant, oe 


an Adverſary to diſarm himſelf, and to u - 
to ſuch a ſtate of the caſe, as will ren der it im- . 


2 for him to ſucceed, and prove him 0 
very weak indeed, if under ſuch cir cums. 
he ſhould ever ſet about it. 


— _—_ —_—- _ be? _ © 
. 


1 Collection of Papers duden Mr. Leid 3 
Dr. Clarke, p. 363 Mts 7% 
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24. © Beſides, there is a great want of per- 
ſpicuity in Dr. Clare s way of expreſſing him- 
(elf; it being hard to conceive, how the Motion 
of a Planet or a Comet can be continued by any 
Lou of Mechaniſm. By ſome mechanical Cauſe, 
and according to ſome particular Low, it ma 
bethaps be continued: But his Expreſſion ſup- 
poſes, that the Law, after which any Motion 
ss continued, is itſelf the Conſe of its continu- 
W ance. The word Law, in a phyſical ſenſe, 
& mcans nothing more than that degree or pre- 
FU according to which foime cauſc is ob- 
E (crvcd to produce its proper Effect; as that of 


F 
<= 
8 


a. oy 
* 


A 


de Effect decreaſing as the ſquares of the diſ- 
W t2ces increaſe, is the Law according to which 
the cauſe of Gravity is obſerved to act. And 
E though J may here ſeem to be criticizing on 
9 Words, yet whoever examines the affair of 
Laus, C auſes, Powers, Principles, and Qualities, 
chey are ſet forth by ſome modern Philoſo- 

; . piers of great name, will diſcover no ſinall m- 
beraſſment; of which I could give fome curious 
MT ftances. The Truth is this; being ignorant 
cf phytical Canes, they have endeavoured to 
sc ſuch Things out of the Creation, and 
ace put theſe Laws into their place; which 
bas produced a fort of equivocation, very unin- 
tehngible to thoſe who are not apprized of it. 
35. * It the Queſtions abovementioned were 
[ity put, there would be no ſuch great diffi- 
city in replying to them. Thus, if it be re- 
ured, what mechanical Cauſe, is preſent in the 
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Cleſtial Spaces, to continue the Môtions of the 
Planets and Comets? Our Senſes tell us, «|: 
Ligbt is diffuſed throughout theſe Spaces: d 
we learn from ſeveral Experiments, particulac 
from thoſe of Electricity, that the Matter of 
Light can impel and refit, and that with ad. 
gree of power hardly to be believed bu; by 
thoſe who are witnefles of it, That the heaven! 
Bodies can move in Spaces filled with this n- t 
ter, and yet feel no re/iftance from it, is nog 
demonſtrated by any phyſical proof. 

36. f it ſhould alſo be enquired, after = 
Tow of mechaniſm this Cauſe will act, the n. 
{wer is caly ; there being but one Law (now! 
to us, which a fluid, iſſuing in ſtrait Line» trom 
a Center to a Circumference, can Ry Ob- 
terve; and it is this, that its force will decrcals 
as the Angle grows wider; or to ſpe mor 
ſtrictly, its force will always be inver'-ly as the 
ſquare of the diſtance from the Center : And 
this is fo well known to cvery Math... itician, 
that it is needleſs to inſiſt upon it. 

I. Hence it will follow, that ift 
of Light, or any other ætherial Matter, - 
iſſuing. from the Sun as from a Center, ut, 
ing toward the Sun as toward a Centen, 114% 
any ſhare in the Motion of the Eartn 
nets, the influence of ſuch an Agent weill ber: 
ciprocally as the ſquares of the distal. : h : 
Power will increaſe and decreaſe accor 11g 
the iame Law, and for the ſame Rea'on 0, 
that the quantity of Illumination docs. Thi 

| LAY 
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Law was firſt diſcovered by Keplazr ; and has 
been greatly advanced by the Labours of Sir 
Jaa Newton. But then I beg the Reader to 
E obicrve, it is, a geometrical Law; and as Geo- 
E inctry is not applicable to immaterial Eſſences, 
but only to Matter and Quantity, it mult alſo 
bea Law of Matter, that is, a mechanical Law; 
; and if the Planets are moved according to a 


E moved by a mechanical Agent, be that Agent 
E what it will. For it would be abſurd to the laſt 
degree, to believe that the action of an ma- 
terial Power, or the immediate Influence of God 
E himſelf ſhould be found to decreaſe by @ geazic- 
ical Rule, and its force be capable of being 

calculated at various diſtances like the efflux of 


E mc hanical Law, it muſt follow that they are 


Licht from a Candle. 

* ; - . . 

38. „Should it likewiſe be aſked, what me- 
E chanical Agent is concern'd in the formation, 


goth, and ſupport of Animals and Vegetables ? 


die common courſe of things, neither a Plant 
or an Animal was ever yet formed or ſupport- 
ed under the abſence either of Air or of Heat; 
bb the latter of which, I would always be un- 
derſtood to mean, the Effect of fire, An Egg 
Air incloſed at one end of it, to be expand- 


e and made to preſs upon the contents hy the 


f markable, Air is found neceſſary, not to ths 
q fie only, but allo to the 9uz/ide of a ſhell, 
chin which an Animal is to be formed; 


It is very clear from all Experiments, that in 


1177. . & 4 7 
Heat ſot Incubation, And what is ſtill more re- 


—— 


— — — K —— Ce, 2 


tions of a material Agent. So far as we 2 ! 
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for Mr. Boyle obſervud, that the eggs of 


worms will not be hatch'd within an exit. 


ed Receiver, tho it be expoſed to ric un! 


Rays. 

39. © With regard to Plants, ever com. 
mon Gardener could have informed 1 ; 
that Air and Fire have an ab{olute "(IO 1 
over the whole vegetable kingdom ; ti: ©: 
pence of Stoves, LTaermoreters, and Venti 
might other wiſe be ipated, and the wha: .. 
ſineſs of n tranſacted in a Fe ac 
But this is fo far from being the caſe, t©-: i: i; 
really amazing to ſce, ith what an ©: i 
the ſeveral tribes of Plants agree in tler fub- 
ſtance, ſiacs, and properties, wich the Seaſy and 
Climate in which they appe u, that is, with the 
different and unequal diſtributions of I 214 
Cold all over the face of the Earth; of lich 
Phænomenon, I ſhall have occation to tabe e 
farther notice in a proper place, 

o. As to the Body of a Man, the Cin. 
lation of the Blood, and the ſpontancou . 
tion of the Limbs, if it can be ſhewn, 
of theſe Motions are carried on without Br: ealh in 
the Lungs, and Heat in the Veſſels, it wit, wei 
be time enough to affirm, that they cat 
ſerve a mechanical Law, or depend ©:1 t110 4s 
to judge from what appears to us, the Ciccu la- 
tion of the Blood, and all the animal Function 
are ſuſtained and carried on by an intern ll at, 


Which keeps the Blood fluid, and by the c ie 
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gal Air prefling into the Lungs. Theſe ſerve 
as a Pump to draw the Blood from the Heart, 
and the Air keeps this Pump i in Motion. Thus 
the Air is to the Body, what the weight is to a 
(lock; while the Heart, with its Valve 3, per- 
fo ms the Office of a Pendulum, to 5: wo and 
egulate the Circulation. What i have here ſaid 

in rf Words, might be confirm'd at xs from 
\- Obſervations ind Experiments of Swammer- 
p un, Bartholme, Dr. Hats, and others. 
Were the Theory of animal Motion to be {tated 
for us, as that of the planetary Motions above- 
mentioned, this Author ſhould have ſet us to 
account mechanically for the motions Of a Hui in 
Animal from the Examp! le of a dead one; the 
Motion of the Planets, in unręſiſting Spaces, 
being juſt as u. our 0{Gphtcal, and as hard to 
account for, as the Circulation of the Blood in 
a dead Corps. | 
41. 41 may obſcrve, upon the whole, that 
the way Of reafoning Dr. "Clark % hath choſen 
GN this OC cath ion, can do no ſœrvice toany Cauſe 

v Sharfobls His Jefion is urge 1 — 
to throw fome difficulties ! in the way, and then 
iy the foundation of his own I Philoſophy in that 
7 a4Ce Which is common to us all. For ſup- 


i » 

£ 

4 
— 


oe we are not able fully to accomplith the tall. 
he has unpoſed, and give ſuch a mechanical 


800 


ation as ſhall be adequate in every inſtance; 


muſt it be allowed, that there is no mechanical 
Agency, till we are able to explain ee 
| bow cvery Che Of its Efie ts are brought 10 pais ? 


There 
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There may be in Nature a thouſand Example 
of a mechanical Agency, where the particu! 
manner of it hath not yet been diſcoyer'd, nur 
the Subject perhaps ever examin'd with ſuch 1 
view. And in ſome caſes, I ſuppoſe, the Con- 
trivance of an omniſcient Artiſt may, atter all 
our labour, be above the reach of human obcr- 
vation ; unleſs the mechanical ſkill of God and 
Man muſt neceflarily have the fame Limit. 
42. To build a Philoſophy on theſe caſcs 
is to begin at the wrong end. The only cc 
that can promiſe any tolerable ſucceſo, 1s to !:! 
out with the caſes that are well undcrii oo : 
and thence argue by analogy, to ſaci: is arc 
more remote, and difficult of acceſs. But 
begin with the things that are unknown is the 
way to create difficulties where there were non 
before : And as we ſhall moſt probably try to 
make things of a piece, our ignorance des 
will diffuſe itſelf univerſally, and give 4 mix- 
ture of darkneſs to the Knowledge we had al- 
ready obtained. | 
43. Dr. Clarke's manner of objecting doth 
alſo. give me a fair opportunity of turning the 
tables upon him; and that, as I am incline to 
think, very much to the diſcredit of all hi te- 
ſoning. For if it be true, that he who main 
tains the Mechaniſm of the Creation, is e 
in Reaſon to be able to explain all Effect in that 
way, and ſhew bow every thing is perlormed 
mechanically; then it muſt be equally true 
that he who maintains the contrary, and ic 


che 
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the notion of a general Mechaniſm, is obliged 
in Reaſon to thew, that 94mg is performed 
mechanically. For if it can be thewn, that me- 
chanifm prevails in any one inſtance, it will 
lead us to conclude, that it muſt prevail in every 
cher; upon a bare preſumption; that Nature 
© 11s a wife Author at the head of it, and is go- 
E vern'd by conſiſtent Laws, not by ſuch as are 
E capricious and contradictory. The Wiſdom of 
E God will be uniform in its Operations; and if it 
E works with natural means in tome caſes, and we 
em be well aſſured of it, I may venture to ſay, 
n docs not work without them in any. N 
E 44. © To atgue from the abſolute Power 
of God, cxclufive of his dom, and that he is 
a to act by the unmechanical forces of At- 
, Fe. would but ill become thoſe, whoſe 
proper buſineſs it is to ſhew how things are 
done, not how they might be done. Without 
doubt, it would have been poſhble with God 
E to have given Man the Senſe of /eezng, on very 
| vitercat Principles from thole at preſent eſta- 
bliched. The Power of God wants not the me- 
dation of Light, to convey to us a perception 
at attant objects; but his Wi/dom hath been 
plæaſed to make uſe of this fluid medium, as the 
natural inſtrument or phyſical cauſe of viſion. 
| The Eye is a compleat piece of optical machi- 
| Very, perfectly analogous to a camera obſcura. 
The chryftallne humour, lodged near the protu- 
derant part of it, is a double convex Lens, or 
Wpnitying glaſs ; the Pupil anſwers to the 
Oo hole 
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bole in the Window-ſhutter ; the ie 
moveable Curtain, to enlarge or contract th; 
pupil fo as to admit a proper quantity of, 
it anſwers the ſame end as the aperture in 
common Teleſcope ; and the retma, which | 
an expanſion of x wh optic nerve upon the !12;; 


part of the Eye, is the ſheet, upon Which dt 


images of the objects are properly ured d in 


miniature. What occaſion for all this A, 
tus, when ſome quality with an hard ny 
might have anſwered the end as well? 

45. & Ts not this alone ſufficient to con: " 00 
us, that the Wiſdom of God hath choen 
with natural means; that is, with the in 
mentality of a fluid medium, and matter pr; 
perly ar ranged to receive its impreſſions? |; fi ; 
be done in one part of the Body, my a. wi 
be ſuggeſting to me, it is done in 4; i 
the optic Nerves are acted upon by a 1 — 
medium for the purpoſes of Viſion, fo the 7; 
moſt play, the Heart beat, the Blood Circulars, 
and Lite, Senſe, and Motion, be kept up 
throughout the whole human Frame, tht 
ſame plan of Mechanym.” 

46. And if the Body of Man, which mn 

Philoſophers have conſider'd as a leffer \\ 0 
be of a piece with the greater, as the fan 
of reaſoning, if carried forward, will inc ine 

to ſuppoſe ; the motion of that too is kept 
by natural means. The fame fluid medium (1 
gives motion to the Lungs, or fight to th. 18 


may conduct a Planet in its orbit, and proc Ju 


all 
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all the various appearances that have fallen un- 


ger the obſervation of the moſt induſtrious Na- 
turaliſt. As there are no vacuums, no attractions, 


bl 
| 5 


4 


no repulfions in the human Frame, but all 1s 


carried on by the impreſſion of material forces, 
there is no reaſon to conclude that theſe ima- 


® ginary principles (tor ſuch I {hall prove them 


co be) prevail in the planetary regions; but ra- 
ther that all things are conducted by a like 
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method even there alſo. 

47. © The parallel now before us will ſerve 
to detect the weakneſs of that common argu- 
ment againſt a plenum, and a mechanical agen- 


cy, which is drawn from the doctrine of reſiſt- 
# ance. Some learned Men are of opinion, that 


if the ſyſtem of the World were full of matter, 
a Planet muſt very ſoon loſe its motion. But 
this argument will make a very indifferent figure 
wazn applied to the human Body. There, I 


ik, we have a plenum undiſputed ; and the 
= 20d, once in motion, is reſiſted by every Ar- 
toy in the Body; the ſum total of which reſiſt- 


ance, as Borel; * has computed it, is almoſt 
ncredivle. He makes it equal to 180,000 Ib, 


Let this involuntary motion continues without 
= any diminution of its velocity, till the Machine 
quite worn out, or till the Providence of God 


is pleaſed to put a ſtop to it by ſome ſhorter 
8 method. ” 


. 
„ 
4 


48.“ Can any Man think he impoſes an 
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unſurmountable dificultyupon God, becauſe |, 
can prove, that the fluids of the human N 
muſt meet with a reſiſtance to their motion 


Muſt the Frame of Man be turned into a 


cuum upon this account? The fact itlelt is 2 


ſufficient anſwer to all {ach pretences, And if 


the Blood is not ſtopt in its Circulation b, = 
reſiſtance of the ſolids, why ſhould the tc 

of a fluid itop the Circulation of a Planet 
doubtleſs, if the divine Wiſdom hath conti d 


a way to overcome this relittance, in on. 


itance, it may in another; and the arg, acrt 
for a vacuum, deduced from the neceii:ii: 5 
ſuch a thing, will be very weak and cent 
quential. 

49. To induce us wholly to give up the 
affair of mechaniſm, the Author of the pa 
againſt Mr. Leibnitz has added the folic 

Senner ation. That things (ſays he) c could 
not be at firſt produced by mechaniſin is 
preſſly allowed: And when this is onc* 
mitted, why aſter that fo great con err ſhoul 


be ſhewn to exclude Gad's actual G NN | 


out of the world &c. I can no WAY con = 
50. We have an ambiguity here n e 
terms, which ought to be removed. For ut & 
produced he means created, no tober . an, 
ſuppoſe, will diſpute that point with! oy i 
being certain, that creation was no wort v! 1e 
chaniſm, but a pure act of the Will ans 0 mw 
nipotence of the Creator. If by produc'ic 1, he 
means that formation of terreſtrial ſubſtance 
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plants, and Animals, which was ſubſequent tg 
the act of creation, it is certain that in that ſor- 
mation and diſpoſition of God's works ſome 
material agents were employ d, even the ſame 
that operate to this very day. The natural 
agency now in diſpute, was the firſt article 
God thought proper to ſettle in the lame diſ- 
- rottion of the World: Air, light, and the fir- 
E mament of Heaven, were firſt prepared and put 
© into action: After that the formation of all 
other things followed in their proper place. 

51, © It Dr. Clare could have thewn, that 
Trees and Plants were made to grow before. 
© there was any Light or Air to be inſtrumental 
uin the proceſs, he had done ſometæ ing to the 
Fburpoſe: But as far as we can learn, his 
(cheme of Philoſophy agrees no better with the 
origin of nature, to which he here appeals, than 
with the preſent frame and conſtitution of it. 
| 52. © As for excluding God's Government 
out ot the World, if that was the deſign of Mr. 
Leiouitz, he muſt anſwer for it. But it can ne- 
ver follow, that if a ſecond Cauſe be interpoſed, 
he firſt Cauſe is for that reaſon excluded: No 
Man would be fo weak as to affirm that; be- 
cauic every ſecond Cauſe, as ſuch, mult depend 
upon the firſt, The Author therefore has 
| iiought proper to call it an actual Government, 
| Winch muſt mean either immediate, or real. 
| It be maintains, that the agency of the divine 
Effence is immediate in the production of na- 
ura effects, which, in the judgment of fone, 


1 
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1s. the grand arcanum of the modern mathe: 


matical Philoſophy, it is incumbent en him 
firſt to prove, that no ſecond Cauſe, created 
ſence, or material Agent is fitted for the 
poſe; which inſtead of being proved is hit 
taken for granted. If he means, that the 
Government or Providence of God is 0d lech; 
neither will it follow, that his Govern 
leſs real, becauſe he rules the World h 
ral Cauſes under the directions of him 
ſupreme Cauſe. If this be a neceflary c 
quence, the Scripture itſelf is char cable with it; 
and where it inſtructs us, that the Sun is mads 
to rule over the day, it mult infinuate, iu 
Providence of God does not rule ove 
World. 
53. © When we ſpeak of mechanical e 

as doing any thing in the World, Dr. C 
will immediately take us up, and con? 


they are to do it of themſelves, inde pendant 


oi the divine Power and Wiſdom; which opinion 
Mr. Leibnitz, with whom he was Aifpur 1, 
had expreſſly diſclaimed. For my own p4'!, | 
adhere only to the matter of fact; and 55 | 
know will bear me out againſt al the moti- 
phyſical ſubtilties in the world. But . by 
Reader ſhould be diſtreſſed with any £00! 1! 
this matter, only let him remember tha 
acts upon matter, not by an eſlcatia) his me- 
chanical Power, 1. c. by its motion : b 
the natural, as in the moral world, we ol 


that there is no Power but of God. I 
{41% 
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&:ion be attended to, all that has been fo 
:1dufrionly written in defence of immaterial 
impulſes in a metaphytical way by the Author 
of the Enquiry iuto the Nature of the human 
dul, falls to the ground without any particu- 


jar confutation. ” 


FFF 
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Big jones Animadoerſions on the Doc- 
/rine of Vacuum, and 192 vis iner- 
tia of Matter. 


s E are now, ſays he, arrived at that part. 
3 VA of the Subject, where all the admirere 
1 EN Of Demonſtration will expect to lee me 
7 drop; that is, to the Doctrine of a 
uu, and the Theory of Refſtances, upon 
E Which it is founded. The learned Gentlemen, 
v object to the fort of Philoſophy I am now 
| commending, know very well without being 
| ieminded of it, that if they have proceeded 
ichout evidence in this matter, their whole 
ric falls to the ground without farther trou- 
Ae; and if T cannot ſhew that they have, I am 
ling to own, that all T have yet ſaid, or ſhall 

eeaiter lay, mult in their opinion go for no- 


thing Tm 55 
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55. * Allowing then that there is a For 
er void ſpace in the World, their Argus 

very ſhort, and will ſtand thus Bodies $ are 
obſerved to have motion in ſuch a ſpace ; but 
that Motion cannot be the Effect of any ne. 
rial Cauſe, no ſuch Cauſe being Prefer! 
. 8 

„ Should we ſuppoſe this to be tn 

150 a confuſed and heterogencous mixt 
ſolutions will it neceſſarily introduce int 1 
our phyſical Diſcourſes ? That God does in me. 
ny Caſes govern the World by material Agents, 
and conſerve the Motions of Bodies by the ach. 
vity of ſecondary. Cauſes, is beyond d pute 
The ſupport of animal Life by Breath, rhe Mo- 
tion of a Ship before the Hind, of the ip i 
Vegetables at the approach of the Sun , 
of the Mercury in a Barometer by the 'reſſar 
of. the Air, of the Fluid in a Thermometer 
the expanding Power of Fire, of Bodies in- 
pelled and driven off again by the Flux and by 
flux of eleftrical Aither, with Cable: other 
Phenomena of Nature, all confpire toe tat bliſh 
this plain Truth. And if it be an im i 
Ph yſics, that more Cauſes are no! 010 
Ma fever will ſuffice, how comes {it io 11! 
that thoſe Agents which confeſſedly malte 
to ſo many and great Effects, are no- 
for the producing of all? Shall we aw , tha 
God governs the World by a ſubordinate A; el 
cy and Mechaniſm in ſome Caſes, that 


Agency appears tO us; and deny ut oy 2 of ory 
| nere!) 
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merely becauſe we have loſt fight of it, or be- 
cauſe it would make againſt us? A Philoſop! ww 
that labours-under tius ditliculty, and is one 
while working with a mazerial Cauſe, and in 
the next Breath with an zmmaterial one, be it 
erer fo ingeniouſly put together, Will after all, 
be liable to this grand exception, that at beit it 
iS 1 oh/iftent, and unworthy of God. Every 
Body mutt fee and know, that there are mate- 
nal Cauſes acting in the World; and he that 
A enies it, muſt deny his Senſes. It theſe Cauſes 
te not ſufficient to perform ali the Operations 
of Nature, then the Creator hath made ule of 
uch means, as are not proportionable to the end. 
If the Creator himſelf performs them by the 
4 immediate Agency of his own Subſtance, then 
there no need of any other Cauſes; they are 
alt {uperfiuons. But that there are other Cauſes 
b 18 abundantly evident; thereiore they n zulk be 
apable of anſwering their end, and every ma- 
nl Effect will be immediately owing to a ma- 
terial Cauſe. What 1 here ſay, is grounded on 
this realonable Poſtulattum, if it may not rather 
be called an Axiom, that the Wiſdom of God is 
whftent with itfelf in its Operations; and tha 
ne wants neither Power nor Skill to avoid the 
error of inconſiſtency : Grant but this, and the 
Argument amounts to a D275: uftration. I muſt 
confels, it appears to me to be to unanſwerable 
that if I could not take off the pretended Evi- 
vice lor a Yacuwum, I ſhould nevertheleſs bs 
ltithed, that it was a ſophiſm, and impute its 
P p whole 


— 


whole force to a want of {kill in myſelf t. . 


bridge, wherein the argument for a Ven, 


Mediums, that equal Portions of different Me 
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open and detect the fallacy of it. And now 1: 
us proceed to give it a particular confideration 

57. have a Manuſcript<paper by me {ron 
a learned and ingenious Gentleman of ( 


ſtated very cloſely; and he will not be of 
ed with me, if I take the liberty of {eitis © 
down in his own words ; for J know POWs (1 
honour a Man of Parts and Diligence, ti 
may happen to differ in {ome of our Sem 
ments. 
358. „Tou will hardl; 5 (ae he) deny the 
mnertize of Matter, which Sir Iſaac Newton, and 
every Author but the Materialiſis think dome. 
ſtrably eſſential thereto, and proportion bie to 
its quantity; and therefore, that it mu 1010 
equally in the moſt ſubtilè Mt her, as in the gf. 
eſt Matter. Hence it follows, from the /-rcr 
degrees of refjſtunce to Bodies moving in different 


diums contain different degrees of 47s ///7/4 
and conſequently different quantities of / fatter 
But how can different quantities of Maticr be 
contained in equal Bulks, without ſuppoting 4 
cuities, at leaſt in one of them? No jub7//r 47% 
pervading the pores of the groſſer Mei, i 
ſolve the difficulty; becauſe ſuch an H muſt 
itſelf be more ' porous than thegroſſer Medium, elk 
thro' its vis inertiæ it would cauſe an equa! dent 
of refiſtance, contrary to fact and expericnos. Now 
n can this N of the Ether be but ir 
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interſtitial vacuities? Muſt we invent another 
Ather to pervade the pores of the former, then 
another, and ſo on, till all the pores be filled? 
But this only drives us again upon the difficulty 
we have been endeavouring to ſhun; namely, 
that all Bodies are equally denſe, and ought egqually 
ts re/ft-the Motion of other Bodies thro' them. 
This, allowing the vis inertiꝶ of Matter to be 
efſentially proportionable to its quantity, is a 
firict. demonſtration of an interſtitial Vacuum: 
And therefore dithculties ſtarted againſt it, tho 
we could not ſolve them, ought not to move 


2 


68. 1711 | 

59. © We are now poſſeſſed of the Objection 
in its full force. AN Matter, from its vis iner- 
lie, or a natural indiſpoſition to change its place, 
muſt give a teſiſtance to Motion in proportion 
to its quantity: And as we find a different de- 
gree of reſiſtance to Bodies moving in different 
Mediums, there muſt be different quantities of 
Matter in equal Spaces; and conſequently there 
is juſt fo much more of Vacuum, or abſence of 
Matter, in one of the ſpaces, as there is Hi of re- 
hitance; Where there is no refi/tance, there will 
be no Matter + So that we mutt either correct 
the modern doctrine of the vis inertiæ, or allow 
this to be, what Sir 1/aac himſelf bath called it 
—— demonſtratio vacui. As the vis merit is 
a principle of ſo much conſequence, I am obli- 
ged to enter upon an experimental enquiry into 
the Nature of it; in the progreſs of which, I 
think it will appear, that ſuch an enquiry was 
p 2 never 
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never made by Sir IJſauc himſelf, nor by this 
ingenious Gentleman; Who will find he 
taken up with a Principle, which he never 9 
himſelf the trouble to examine. For — 5 all 
that can be ſaid, Eæperiment muſt be the tcit 
and to that I fhal} appeal tor the truth of wi. 
| Jam going to offer, ö 
60. „We find then, that if a Body be at reſt, 
+ a certain force is required to remove it ou? of 
its place; and this force is ſuppoſed to be ne- 
Se gs only on account of a vis zweriie in the 
For which reaſon, the force required 
. 5 increaſe, as He quantity of Matter inc es 
in the Body to be removed. All this will e 
| true, if the vis mertie 18 true; but it is contrary 
| to fact. Let us ſuppoſe this Body to b 
pound weight, and ſuſpended by a line, { thu 
om occaſion it may vibrate as a Pendulum it 
you would move this Body in a direction 24. 0rd, 
the force required muſt be ſupctior to 4 5 pound; 
if ſideway in the ſegment of a Circle, 0 
the point of ſuſpention i is the Center, a 11 
Jets force will do the Buſineſs; and chi 1092 
being the true index of the vis inertiaasẽ 
be found to alter, though the guazity of 1.41. 
be ſtill the ſame, it proves that the vi. 
is a changeable Thing, depending on 
certain circumſtances which mult be take: 9 
the Account. And it will appear, that - go 
can calculate the force which the act vn 0! 
| | gravity will have upon the Body, When 
| ted to any Angle, you will then know wo 
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brot is requiſite to overcome its Vs inertiæ or 


ind {polition to Motion. 

3 61. I the ſame Body be taken in the 
Ia. d and left af 2 in the Air, no n at all 
q 1s requir'd to put it in Motion downmoard; for 

Vo cause of graviiy nanjeceately ſets it a going 
proper direction. So that, caters paribus, 

dae vis inertiæ in all Bodies, being more or lets, 
jult.as you concur with or contradict the action 
Gravity upon them, ſeems in fac to be no 

I other than a contequence of their Gravity. 
Then we attempt to give a motion to a Body 
S Fo ent from that of Gravity. we hind it already 
. ee. by a determination toward the 
erch's Center: And this natural force is ma- 
bing its offort every moment againſt any foreign 
rc that can be applied to it; to which it is 
pong, that projectiles, inſtead oi Proceeding 
Ine trait line, deſcribe a parabolic Curve. It 
: he vity and the vis zertice were things ellen 
Ei different, and independent of one another, 
„ 7 of them muſt occafion a refiſtance propor- 
. tien. ble to the quantity of Matter; and the 
re uſtance, as diſcoverable by Experiment, 
* ic be the Sum of two different reſiltat nccs, 
ſie 01 1c proceeding from the Cauſe of gravity, 
ine other from the vir inertia. But I am fully 
, *%"aded, that in all entire or detached Bodies, 
all diſcover no refiſtance to a change of 
þ ace, but juſt ſo much as ought to proceed irom 
action of gravit y upon them, and no more. , 


62, i If this be true, if the vis mort be 
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the argumentative part of the above denen. 


it inwardly with Mercur y or any other nog j 


gle grain, that is, with only one ti 


Motion given does really coincide with «1: 
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only the conſequence of another Principle, tw; 
corollaries will ariſe, ſufticient to dupatc., all 


ſtration. For then it will follow, that if w- 
alter the ſtate of a Body in reſpect of its 
or its natural tendency downward, we i " 6 
the ſame time, alter its ſtate in _— of its 
vis inertis, or natural indiſpoſition to 19; 
when left at reſt ; The Truth of whic!i: il 
appear from an eafy Experiment. 

63. „ Take a light glaſs Bubble, and te 


ſubſtance, l it is preciſcly of the ſainc 
gravity with water. This done, Wes 1; 
oſe it to weigh two ounces. Let it now be 
ſuſpended by an hair to the arm of a N llance, 
and laid at reſt upon a Table: If you n 
raiſe it from thence, and give it a motion . 
ward, you muſt charge the other end 
weight ſome {mall matter above two c 
which may ſtand for the force requiſite to g 
come its vit inertiæ. Let the Body thi: 
placed near the bottom of a Veſſel filed wit 
Water; in which potition it will remain e: 
But if you would now give it motion ii {2m 
direction as before, it may be done W 2 
part of the force required in the former e p 
The reaſon of this teeming Paradox is ; (4 


Gravity, tho in appearance it contradicts It. 


For the Body being of equal weight w th at 
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equal bulk of water, when the Body has mo- 
ved out of the ſpace it occupied at reſt, an equal 
un k of waters thro' the action of Gravity upon 
| bas deſcended into that ſpace ; and if we 
got 7000 for the force neceſſary to raiſe the 
ody, and 1000 for the force of the ſubſidin 
Vater, the difference between theſe two, leave 
a remainder {for the vis inertiæ = ©. Some quan- 
| try however indefinitely ſmall muſt be allow'd 
1 an ineguality between the Body and 
Water; for where all things are equal, no 
. 1206251 can enſue, But how much the vis anere 
er has to do in this Experiment, I leave to be 
determined by better judges, when they have 
confider'd it. It may likewiſe be added, that 
after the Bubble has been moved by a force 
equal only to a /ixgle gram, thro' a ſpace of wa- 
| ter equal to itſelf, chice as much Matter has been 
bal in notion thereby, as would have been mo- 
ad in a Vacuum by a force ſomewhat ſuperior 
| to 7709 gun, becauſe the bubble has diſplaced 
| © quantity of water equal in weight to itielt ; 
| and Water res a moving Body nearly a thou- 
land times more than Air. But how can all this 
be poſſible, if an indiſpaſitian to Motion be ejfer- 
| tally proportionable to the quantity of Matten? 
| 64. © My ſecond corollary applies itſelf dis 
rectly to the demonſtration. As the vis inertim 
5 a neceſſary conſequence of gravity, if there 
be any Fluid, be what it will, which acts as the 
Coyſe of pravity, that Fluid muſt itſelf be void 
" rarity tonfidered as an Effect, and conſe- 
quently 
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quently of that reſiſtance, which has been 


296) PART II 


0 


—- 
! 


bed tothe vis inertia. To ſay then, that tha 
ertiæ muſt hold equally in the moſt ſubtile & 
in the groſſeſi Matter, and that from the 
rent Degrees of weight or reſiſtance, - 
uantities of Matter are contained in fun, 
is to beg the Queſtion, that Gravity has n 1. 
terial Cauſe. , But it would be unfair, to e. 
monſtrate that it has none, merely by at 


©» 


ting to it ſuch a property, as from its 
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and Othce it cannot pothbly have. 


65. © It is incumbent therefore ona“, - 
who would build a Philoſophy on tho 
tie, firſt to ſhe us what it is, and to prove by 
ſome Experiment, that there really is fach en 
original Principle in Matter, to be ditcoy. ic! 
apart, and independent of every other Princ'yl: 
at preſent, eſtablithed in Nature, betorc tue; 
can raiſe from it one ſingle conjeQure, mint 
leſs a demonſtration. I tay, of every other 
ciple ; for a reſiſtance to Motion may be 9ccu- 
ſioned by more Principles than one 
of Iron or Stone, firſt examined with ret i 
the Principle of Gravity, then to that ot 
or the Application of its conſtituent Parts $0 
one another, will teach us, that!! 
quantity may be put in Motion with <p 
to the Earth's Center, much more calily thai 
half the quantity can be moved with recipe 
to the other half: So that if the force with 
which ſome ſolid Bodies cohere, were to dale 
place in Matter, as univerſally as gravity 19 
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goes; we might compute the vis inertiaæ to be 


ten thouſknd times as great as it is, becauſe we 


{ould oppole the cohetion of Bodies, where 
we now oppoſe their gravity. * 

GG. Were all Matter at reſt, and the action 
of the Elements made to ceaſe, fo that not a ſin- 
gle particle of matter ſhould have any determi- 
nation to one fort of motion rather than to ano- 
ther, that world be the time to make an Ex- 
periment on the vi inertiæ. But this Principle, 
o far as it is ſubjected to examination under 
the preſent economy of the world, is a thing 
unfixed and conſequential, not uniforni and in- 
dependent, as the Mathematicians have ſuppo- 
ed whole greateſt misfortane it hath been, not 
to conſider things as they are, but to feign an ar- 
bitrary and abſtracted ſtate of Matter, and thence 
to argue upon it in its dependent ſtate; when 
they are really more different, than the ore of 4 
metal depofited in the Earth, from the tame me- 
tl tormed into the wheels of aClock. And what 
much more offenſive, the fame Philoſophy 
which has given to Matter an indifference to 
motion by the vzs inertiæ, has alfo given it an 
"1/1n3tign to motion by the virtue of Ailraclbtau; 
both of them mberent (as ſhall be hercafter 
ſhewn) in the ſame particles. The former of 
theſe does indeed ſeem oppoſite to materialiſ7a ; 
but the latter has fo ſtrong a reliſh of it, that 
a Friend to the Principles of Spinoza, hath 
ended them both together x. And even Dr. 

See the Phyſical Paragraphs, in a Piece entitled, 
an Efſ:y on Sirit. 24 Derbam, 
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| Derham, an undiſguiſed and well. defignin; Au- 
| thor, has granted as much as Epicurus bia if 
| would have required of him. It was his 0 
| nion, that in the /r/ produttion of Matter. 1 
| great Author of” all Things IN SPIRI IU 
the materials of which the World co, 72 ie, 
| fuch an active quality, as ſerves zo prejer 2 
Globes entire, and enables them to rel 

| | heir Centers *, If this Paſſage does not uur 
to Matter, a power of directing itſelf, and cn. 
| ſerving its own motions, 1 know not What: 
make cf it. But it is no concern of mino 
return to the argument; leaving it to tho! ig 
pretend to have renounced materaliſin, t . 
cile their own conjunct doctrines of zncr7 ot 
ter, and inſpirited Materials ! ” 
67. Now if all this be true, and Mr. Tone 
Reaſoning cannot fairly be let aſide, they ele. 
Philoſophy muſt be allow'd to reſt on . 
incomplete foundation, and, when ftrit!y cr. 
amin'd, will be found 2 to have r rat * 
the ſutmumit of perfection ; and if fo, wil! bee 
be the moſt egregious folly to negled t! th 
tivation of fo remarkable and Rds : | pic 
covery of a ſubtile elaſtic Medium; a edi! 
which had been hitherto denied, and vet wit! 
out which the operations of Nature cant be 
ſatisfactorily accounted for? If his aſſertion. ar 
falſe, how comes it to paſs that they ha: 
| been anfwer'd and refuted in the ſpact of Pp 
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years, nothwichſtanding he ſeems earneſtly ts 
deſire that his Reaſonings may be examined ? 
His words are“ If there be a conſiderable 
defe&t in any of my deductions, I ſhall be very 
glad to be better informed ; and perhaps {ome 
of the followers of Sir Ia Newton may thew 
o much candour and humility toward a Man, 
who means well, as not to think him too inſig- 
nificant to be taken notice of. 


AR AS RS LSE RS Ef LS 
| CH AP. WW: Parr II. 
LA 4EDTION 68. 

: The Doctrine of Reſiſtances conſidered, 


and other Arguments for a Vacuum 
examined ard retuted. 


AMS HE Quotations from Mr. Jones Eſ- 
Mb % lay, contained in the foregoing Chap- 
ter, may ſuffice to ſhew, “That the 
| celebrated demonſtration of a Vacuum 
bas /t out wrong. It will, continues he, be as 
ealy to prove, even waving all that has been ſaid 
on the dis inertiæ, that it has concluded wrong 
it the relation between a moving Body and @ rejiſt= 
ng Medium be rightly underitood, ” | 

69. © When a Pendulum is made to fwing in 
Air, Water, Or Mercury, the reſiſtance it meets 
Vith is greater, as the medium is denſer : And as 
c Plenum of Ather, ſuch as the mechanical Phi- 
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lafpphy requires, would be more” denſe thun 1:4 
other Fluid *, ts refiftance; tbey ſay, mij. le 
greater: No Motion coul pofftbly continue in © 
But then as. motion is obſerved to continue in the 
heavens, without any ſenfible diminution, ther: 
can be no reſiſtance in the CO ſpaces, and 
conſequently no matter of ſufficient doit 140 ge- 
8 it. 

„This was Sir Iſaac Newtor!'s Way y of 
3 reſiſtances, and the uſe he made g 
them when computed. That we may te- Re 
ther this doctrine agrees with Experien 0 Jo 
us {uppole a Ship, with its Sails ſpread, t. (in 
W before the Wind: Every Body te 
low me, that if the Wind were to keep it its d. 
rection, and the Ship to have an 15 1 tea, it 
would go quite round the globe; © and r the 
fame 4 f that it makes one revoln (ion, 1 
would make another, and fo on ad 7/111, 
Are we to ſay, that the Air, in which it mv'5 
is an vwrnre/iſting Medium? We ought to i) {1% 
if the demonſtration abovementioned »: h 0 
what it pretends to be. But the trath is, © © 
dium may, in its Nature, be a reſiſti g cnt 
aild yet in fact give no ſuch reſiſtancc, (1 
be any impediment to a Body moving i 
For let any Perſon tell me, how muc ris 


—— 


; Is not here a palpable miſtake "I h ought? 
be clear'd up! ? — Does not Sir Iſaac . 1 
that Ether is exccedingly more rare _ Ur a7 
do not electrical Experiments prove it to be a 
more ſo? Why then is it here ſuppoſcd : 
than any other fluid? 
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ance the Ship receives from the Air in this caſe? 
The anſwer mult be, leſs than none: The 
ret lande here is a negative quantity; and the 
Ship is ſo far from 15 ofng its motion that it is 
continually receiving it, as it paſſes through the 
Air; yet it would be falſe to affirm of Air in 
general, that it is not a reſiſting Medium. As 
to the Water the Ship fails upon, this being 
t the cauſe of its motion, will lerue to reta rd 
W it; but as the continued impulte of the Air be- 
bind, is ſuperior to the ſum of all the iollowing 
* teliſtances, firft, of the Air before; ſecondly, of 
the Water the Ship fails upon; a. 1d third! 'y, of 
tlie cauje of gravity Which is continually actin 
upon it; the motion will continue notwith- 
landing theſe impediments. ” 
71: © Were it to be laid down as a | 
rule from this particular inſtance, that Hater 
relits motion, but Ai, does not; neither will 
tis coincide with Experience. A cork, or any 
other 1gnt body, thrown upon ti ie ſtr um Of a 
luce or lloodgate, will be carried off with it; 
I and as it is common for a coniiderable Nart OL 
che water to return again upon the ſtræam inn 
curve, if it be obſtructed by t the banks, an id 
: have but a narrow out-let, the cork may cor 
b about with it, and con wie at its revolutions , 
bons as the cauſe continues to act upon it. The 
KE ter gives no more reſiſtance in this 5 caſe than 
me air did i in the other : And thus it WII! 
1 umvertally, that every fluid, where 1t 1; tie 9 
2 / motign, will not be found in that ce 
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fo give any regſtance, be its quantity of mts 
great or ſmalll. 

72. Wei are now-prepared to return 
Pendulum; if it vibrates in Air, the 
retard its motion; and there is a good 9 
why it ſhould do fo, for air is not the ca/- © 
its motion. It in Water, neither is that tt; 
cauſe of its motion: And it will give a proc 
reſiſtance to it in proportion to its quent'ty 
matter, that is, in proportion to the act 

ravity upon it. If in Qrzctfbver, it will meg 
with a {till greater refiſtance, for the fame rc4- 
fons. But if there be any elementary Ether 
acting as the natural cage of gravity in Bucs; 
it 1s juſt as abſurd, to ſearch for the refiſtain of 
fuch a fluid, from the motion of a falling ch; 
as for that of the Ai, from the motio 1 
Ship that fails by it; or for that of Water, fron 
the motion of bodies carried down by ac 
of it. If one Philoſopher may conclude, b 
gravity cannot be owing to any particular w 
terial fluid, becauſe he has found, that tis i 
does not re/i/t a gravitating Body; may not . 
ther demonſtrate with equal truth, that a 
cannot fail by the action of the air upon, 
becauſe he finds, from the niceſt obſervation: 
that the air does not deprive it of its mot 

55, © Whether the learned will conte 0 
theſe things, I cannot pretend to judy: ; 1 
time perhaps they may: But for a whils,. 
preſume, he that ventures to interpoſe, mull 
content to let the reproach fall upon 85 
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There WAS a "views when Men 285 en up thei 
Underlkandingg to the logic of the Schools * 


144 A 


Ill give a ſpecimen of their manner perti- 
nent to the Subject we are upon. It is a logical de- 
tration of vacuum, extracted, from Lib. 4. c. 6. 
0 lriſtolle s Phyſics. F there be us vacuum, there 
can be ud loco- motion. Vor à fpace already full cax- 
eccive any thing into it; if it did, there would be 
s Bodies in the ſame place; which is an abſurdity. 
oc os his Commentators put it thus. -— probatur 
dumptio; quia corpus quod locum mutat, vel ina- 
4 il patio pas N vel pleno: Si inani, habetur 
op olicum : Si pleno, ſequitur duo corpora felt: 
Y Mt Tmeare — The aſſumption is thus proved; becauje 
. body that changes its Place, is received either into 4 
Uh e full of Matter or into one that is empty: It ina 
W-: py ſpace, the point is proved; if into a full ſpace, 
: . 1 follows that two Bodies muſt penetrate one ano- 
j * rs dimenſions.” And Ariſtolle tells us of one Me- 
4 6. an antient Sophiſt, who being reduced to the 
Wit extremity by the force of this [miſerable] argue 
ent and determined not to admit a vacuum, de med 
ccality of Motion, and held the univerſe to be 
1 moveable, Had this Philoſopher truſted to x- 
nat inſtead of logic, he might have filenced 
4 "5 adverfaries with very little trouble. For if 4 
ct be put into a bottle, quite full of water, and 
Wl hopt down, we have a ſpace filled with an 
a bl; fiuid ; which conſtitutes as good a plc» 
Na need be deſired; yet upon inverting the bot- 
g 
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„ We tid the Hullet can move from the top to the 
om, or from one ſide to the other, almoſt as 
il the bottle were empty. Does it move 
empty ſpace, or into a full one? Why truly, 
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dred, though the ſpace is always full ot e. 
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and the quirks of Ariſlotle; and woe vt the 
Man, who dared to publiſh a ſuſpicionn 
them. That faſhion is now exploded ; 2: 
are all enſlaved to the pretences of a ,, 
tic certainty. But if the doctrine of 4 V at 1; F 
is really weak and without foundation, 
faſhion will have its period like the forme, 9 
we ſhall be reſtored again to the enjoy 
our philoſophical rights and liberties. ” 

74. © It appears then, that the 25 0771 
of matter, under the preſent conſtitutio 17 
tural things, is no fit principle for a Philo 
to begin with; and that even ſuppoſin g 
principle, I fay, ſuppoſing ſuch a prince 
to argue from that to phypcal canſes i an bfi 
dity: For when any fluid matter beconics. 
cafe of motion, the caſe is quite alter ; and 
its refeſtance, be it ever ſo great in 9/7 0467 
will be of no account in ie. The Genen 
who have reaſoned from this principle, wn 
never once attempted to inquire, wit will 
the caſe, where matter gives motio, . other 
matter; but taking it for granted. 
great Author of Nature has created : {ct / {51 
ments, for no fingle purpoſe, but to Warerls 
bodies in motion, have drawn theme! into 
the palpable abſurdity of proving by + 7 
matical demonſtration, that a matter {at 


—— 


into neither; for the bullet and the fluid 
ces with one another, ſo that the motion 
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an impoſſibility. Of winch, if any doubt 
ſhould yet remain, J will fubjoin the following 
Experiment, with a few ſhort reflexions upon 
„ | 
76. « At the extremities of a ſteel Rod of two 
feet in length, let two Lamps of thin giais of a 
ſpherical figure (or any other that the Operator 
chules) be ſajpended, as in PI. III. fig. 1. 
Over theſe Lamps let there be two Vanes of 
Plare-braſs placed with contrary aſpects, and 
inclined to about half a right angle. The Rod 
thus farnithed is to be ported by means of a cap 
died to the middle of it, on the point of a nee- 
dle, ſupported by a foot and pillar. As ſoon 2s 
the Lamps are lighted, the machine will begin 
to turn upon its center, making ſeveral revotu- 
tions in 4 minute, and will continue thus to 
ore, fo long as the lights continue burning: 
And ſuppoſing the lights to have a perpetual 
luppiv, the confequence of that would be a Per- 
ſetual motion in the Machine. ” | 
76, © We will imagine a mathematical Phi- 
lolopher to be contemplating this fight at a 
diltance. If his Eye is in the plane of the mo- 
ton, the lights will appear to move backward 
and forward in a ſtrait line: But as their velocity 
will be apparently unequal in different parts of 
the line, he will conctude they move in a curve ; 
and b conſidering eren in what propor- 
non the apparent motion is accelerated and re- 
tarded, he will diſcover that curve to be a perfect 
Cucle. Thus far he argues as an Aſironomer and 
R r (729- 
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Geometriciun; therefore his concluſion w:!l |. 
undeniable: And I mention this to thew the 
tinction between Afronomy and Phyfics. ig 
the next place, he proceeds to inveſtigat the 
Cauſes of this Motion: And having found, hy 
| imagines, that all. matter muſt ret mot ic; |; 
proportion to its quantity; if the lights e. 
| 

| 


| 


late in a ing Medium, their velocity j 

cludes muſt be diminiſhed, and by degr:c. | 
utterly loſt. But having obſerved for {cr 

| days, and he might do it for as many hun 
| years, that they continue to move wit!; (1; 
fame velocity, and compleat their periods cx. 

actly in the ſame time, as when he firſt 27 
| to make his obſervations ; he concludes, they 
| mult move in an wrrefſting ſpace *. And having 
| diſpatched all material impulſes out of the way, 
aſſigns a projeftile torce as the cauſe 0! they 
progreſ/tve' motion, and an attrafive tore, oi 
actly-· counter- balanced to it, (that is, cn: to 
| the verſed ſine of an arch deſcribed in giver 
| time) as the cauſe of their circular on: 
| Atfirming at the ſame time, that theſc t 
ces are ſufficient to account for all the H. 

mena, and will do it Setter than any matt. 


. 


„ Againſt filling the heavens with fluic weck 
ums, unleſs they be exceeding rare, a great o 
ariſes from the regular and very laſting m 
the Planets and Com ets—thence it is manit-l!, i 
the heavens are void of all ſenſible refiitaiice, 4 
by conſequence of all ſenſible matter.“ C. Q 24 
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dum whatſoever *; and that in the whole courſe 
of this reaſoning, he has not made one ſuppoſi- 
tion T. The ſum of this evidence is given us in 
a few words by that ſkilſul Mathematician Dr. 
Cotes, in his Preface to the Principia: Corpora 
progrediendo motum ſiuum ſiuidq amoienti CoOmmunt-- 
eat ; communicando amittunt ; amittenda retar- 
dantur, —— * Bodics in their progreliion com- 
municate their motion to the ſurrounding fluid; 
what they commumicate they loſe; and by lo- 
ing it they are retarded. 

77 „Then he undertakes to prove, that 
motion cannot be kept up by the impulſe of any 
fluid whatſoever, but upon the following con- 
dition N velocitas abſoluta fluidi recur- 
rentis duplo major frerit quam vclocitas abſoluta 
frudi propulfi; quad fiert nequit That 1s, 
« unle(s the abſolute velocity of the fluid which 
| © falls in behind, be twice as great as the ab- 
laute velocity of the fluid driven away bzfore ; 
which cannot poſſibly be T. We have in 
| theſe words the whole ſtrength of the Newro- 
| man Hypothefas ; this is its fundamental argu- 
| ment; yet if it be compared with the pretent 

Experiment, there is not one word in it, from 
the beginning to the end, that will hold true. 


OO I" 8 


* © The motion of the planets and comets bein 
better explained without it.” Q. 28, T © Hypothe- 
les gon hngo®” Princip. ad n. Þ This, by the 
Way, will prove, that when a cork ſwims down a 
fircam, the water muſt run twice as faſt behind as 
it does before it. 


R r 2 For, 
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For, in che firſt place, theſe tvyo bodies c , 
in Dr. Cotes Senle, communicate; their moi 
the ſurrounding fluid, becauſe they were est 
at reft, and had none ta commiuniente. They arg 
| no projectes : And the mathematical Phi- 
| phy having made, projectrn its firſt Princiy!s gf 
motion, is Entirely to ſeek, where Fh 1s wont of 
| the queſtion. Secondly, as they commur case 
no motion, they 4% none; but are conti, 
receiving a fraſh and eqyable fupply of i ; i 
which reaſon, thirdly, they are not re72-4-4; 
but are poſiefled of a motion, which, in theory, 
is abſolutely a perpetual. one. Whence it ap- 
pears, fourthly, that the „eri neguit, to which 
Dr. Cotes hath reduced himſelf, hath ail:rmcd 
too much, and confuted itſelf. Lor 
pneſſure of the ſurrounding Auid be gre 
the ilhuninated tide of the Yanes, than its 
ance on the oppolite ſides; that meg ly 
preſſure will necellarily produce a motion te. 
| ward the weaker fide ; and for the fame reaion 
| that it produces, it would alſo conſerve the . 
tion for ever. Fifthly and laſtly, the 2! 
known inference from a continuance of i 
worſt of all 3 for if the machine were placed 
in a bac, that is, in a ſpace void 
the lights would expire, and tian be at ©) . 
| A imall hint will be ſufficient here by 
Lare only let it be rememba ©! 

the lights we uſe for experiment- fake, 
cay in ſpite of us; \whereas that Lamp. 
God hath lighted up in the world, nc, 554 


Ou. 
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out. And he that can retain © mean an opinion 
of the hun, that marve/honus Infirument of the 
divine Wiſdom, as to ſuppoſe it acts, not by the 
emanation of its light, but by its quantity of fo- 
id matter, ſhould put out the two Lamps and 
weirh them, in order to account for this Ex- 
periment. If this is not enough to convince 
the ingennous part of our Mathematicians, that 
their Science hath been miſapplied, and thae 
their way of reaſoning upon phy canſes is 
fundamentally wrong; they muſt be left to 
philoſophize ſuo more: If they are deaf to the 
evidence of Nature, it is hardly to be expected 
they will yield to any remonſtrances of mine.“ 
76, „As the doctrine of a vacuum, and tha 
theary of reliſtances, are points of fo much im- 
portance, J have tried to be as particular as the 
cauꝭ required, and as methodical and perſpi- 
cuous as my {mall abilities would allow me.“ 
The Concluſion of this Paragraph is of ſo mo- 
acit and pertinent a nature, that I ſhould,” by 
no means, have omitted it here, had I not be- 
jore given it my Reader at the end of. the very 
lat Chapter. | 
79. © Experunent and Logic having both. 
jailed in the Demonſtration of a Vacuum; let 
us ice what ſtreſs is to be laid on Geometry in 
[ihe caſe before us: For we have been ſo ſtun- 
ned of late years with its praiſes, that it will he 
neither prudent nor handiome to overlook its 
pretenfions, Dr Keil the aſtronomical Profeſſor 
Wis a yer y | eminent Geometrician, and as ſtrenu- 
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ous an advocate in behalf of a Vacuum. Ty 
convince us that there really is ſuch athins ig 
nature, he offers the following demon. 1, 
which I fix upon, becauſe it has the Auth 
own commendation, who calls it an 9. ///; 
one, as the Reader will find in the 17th p- 
of his Philoſophical Lecturer. He deſites 9 
& ſuppoſe all the matter in the univertæ be 
« amaſſed into two ſpheres, which may y- 
« preſented by two circles, whoſe centers are 
« A and B. If theſe ſpheres touch one onother, 
« it 1s neceſſary that they touch one auge; 
c in one point only, by the elements of Gco- 
« metry——— And therefore there will be be. 
te twixt the other points of theſe ſpheres a cor. 
< tain and determinate ſpace not replete with 
% matter. Hence the Author concludes, © That 
« there is in reality a ſpace diſtinct from all 


41 Body. p. 19 


80. This is Dr. Keil inuincible Demon 
ſtration; for the erecting of which, you ron 
ly to allow this ſmall ſuppoſition, that the Un- 
nipotence of God might poflibly accumulate a!! 
the matter of the univerſe into two ſolid ſpheres 
and becauſe there would be in this calc be 
void of all matter; it follows in his way 
foning, that there really is ſuch a ſpace. This 
Author ſeems to have been ſo full of Geometry, 
that there was no room for any Logic; clic he 
might have picked up enough of it at Of 
to have taught him- a poſſe ad eſſe non alet 


t it i Buſineſs of: 
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Philoſapher.to conſider the operations of nature, 
33 nature is now conſtructed ; where I appre- 
hend, he will and work enough without making 
z new. World, or ſhuffling the old one into a 
new hape. But Dr. Keil imagined it would 
edify us more, to tell us what ſtrange things 
Would happen, if the world were all taken to 
pieces, and put together again in ſuch a form, 
25 could, anſwer no one purpoſe of the Crea- 
tion. | 
51. „ If a queſtion had been put to him, 
. whether the motion of a Pendulum in a Clock 
is preſerved by the action of occult virtues pro- 
pazated through void ſpaces fromm one wheel to 
another, or by a contact and bearing of the parts 
on one another from the weight to the pen- 
dulum; he might have demonſtrated the former 
momncibly, by ſuppoſing, that if the matter of the 
whole machine were melted down, and made 
u again into a couple of wheels, their circun- 
| terences could touch one another but in a ſin- 
gle point; and a Man might make a Clock 
vpon this principle, with juſt as much accuracy 
2; he can philoſophize upon the other. He that 
will impartially conſider this, and many other 
geometrical arguments of the ſame complexion 
Wt which I could fill a Book if it were neceſſa- 
ry) will not be very haſty to believe any propo- 
don, Decauſe it 15 /, to be ſupported by ma- 
tematical evidence; which tho it be ſtrong 
{1115 proper place, and undeniable it confidered 
i che abltract, is nevertheleſs, when miſapplied. 
quilt 
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juſt as weak as any other ſort of evidenc: chat 

is equally impertinent. The lovers of mathe. 
rikiticad learning, like other Men, are tor (14, 
of magnifying their favourite Science ; and wil 
| be introducing it, where it can add no lian, 
| but Will ſpread an air of myſtery and dari:ne/ 

| over a fubject, in itſelf plain and intel}; -thlc 
enough. Such unſeaſonable applications of i 
are ſo far from advancing its credit with ober 
Men, that they are in danger of brin ging 1 pleas 
{ant and ann branch of ſearning 1 into con 
tempt.” 

82. It was an obſervation of the cycle 
Lord Bacon whoſe judgment in theſe matter! 
hath never yet been called in queſtion 
optime tedit Ingnifitio haturalie, guands pling 
terminatur in mat honiatico . © Eye V ſatu 
| „ ral diſquiſition is brought to its proper iſſue 
| „ hen a phyſical principle terminate in 4 
| « mathematical operation. The revyer'« 9 thi 

is the practice of Dr. Keil: He perceive: (i. 
a thing will hold true in the 7, 
then turns the world upſide down te mc 9 
phyfics agree with it. If that be the be! 
fophy, which goes from phyſics to tu 
matics; that muſt needs be the worlt, by 
goes headlong to the mathematics £2. it 1 
ready for them, and canonizes a blur der by 
| demonſtration. So that Dr. Kei! was er (00 
| ſevere in cenſuring ſo unmercifully, a au ing 


| quch an heap of hard names upon his deer 
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ties, © whoſe errors, he ſays, “ ſpring from 
hence, that Men ignorant of Geometry will 
« preſume to philoſophize, and give the cauſes 
« of natural things. For be it ever ſo true, 
that ſome Philoſophers have not been Geome- 
ricians 3 he hath ſhewn it to be equally true, 
that every Geometrician 15 not a Philoſopher.” 
Mr. Janes concludes this part with the 
following obſervation : A Mathematician 
whoſe Judgement hath not been infected knows 
| very well that Geometry can as ſoon create a 
| (vſtem of Politics as a ſyſtem of Phyſics. He 
| knows, that in every phyſical operation, he muſt 
ure phyfcal data to begin with; and that if 
he eis wrong there, all the geometrical ſkill upon 
earth will never ſet him right; but rather lead 
imſelf and others into the danger of perpetu- 
eting the miſtake, by calling the work a Des 


Punnſtration. 
EFF 
CHAP. VI. Paxr III. 
SECTION 8z. 
Uirimadoerfions on Mr. Barrow's Ac- 
count of Ether. 


"'KXAHE Compiler of a late Univerſal En- 
gli Dictionary, in Two Volumes 
FX of Valio, having advanced ſome Poſitions 
on ther, which appear to have no 
oper Foundation in Truth, the Author of this 
= Work 
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Work thinks it incumbent upon him te 
a few Remarks thereon in the Chapter . now in 
hand. —— Ather, | Ahe from ade to 
becauſe ſome of the Ancients ſuppoſed t 
be of the Nature of Fire,] in Philoſop h. 
Mr. Barrow, is a very thin, elaſtic Flu. eg. 
dily peryading the porcs of all Bodies, 
its Elaſticity; expanded thro” all the Fea . 

84. As this Ether is only hypoth ne 
is no wonder that Philoſophers ſhould dig 
with regard to its Nature and Properties 
will have it of an elementary Nature. 
ſtinguiſhed from other Bodies only by 
ity, Sc. Whilſt others look upon it s 
Species, and not elementary; but rather « tort of 
fifth Element, of a pure, more FRIES, = and ſpi. 
rituous Nature, than the ſubſtances ant 
Earth, and void of the common affection schere 
of, as Gravity, Sc. 

8 5. It is 3 to obſerve how very (010 
ſome Philoſophers are of this ſubtile thr 
one accounts for the cauſe of Gravity 
another for muſcular Motion, a thir u 
tricity, a fourth derives animal 1 Fra om it 
and a fifth elementary Fire: In ſhort, | 
nothing but the proof of ſuch an 4 * r £0 e. 
count for almoſt every Thing by it. © 
not a prepoſterous method of proc & 
count for any Thing by a Principle iin 
accountable, and utterly unknown? 

86.“ But, ſuppoſc the exiſtence of ti 


Ether could be proyed, we ſhould fl. bes] 
cs 
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loſs to account for the material cauſe of this 
prodigious elaſtic Power in the particles of it ; 
we ſhould indeed advance three ot tour ſteps 
higher on the infinite I adder, but ſhould be 
equally noh-plus'd with the mechanical cauſe 
of Flaſticity then, as we are at prefent with 
| Gravity. © 
| 87. “ Beſides, it is evident by Experiments, 
chat this Power which actuates Bodies, hat- 
| ever it be, is not either ſolely attractive or re- 
pulſwe; but produces both the different effects 
in different circumſtatices and diftances. Thus 
the Magnet at one diſtance, moves the Needle 
towards itſelf; at another diſtance, it cauſes it 
to recede, or move the contrary way. This 
Power in Iron is attractive, if touched on the 
Magnet in one direction; but if in a contrary, 
it becomes repulfive. The fame ambiguous 
properties of this Power obtain in Electricity, 
and undoubtedly in all other kinds of attrac- 
ons. Therefore, before we endeavour to find 
out a Power, Spirit, or Ather, that ſhall move 
Bodies either by attraction or repultion, it is 
previoully neceſſary to diſcover an Agent that 
hall do both; for ſuch a Principle is, at pre- 
| {ent, the Defederatum to our further advances in 
the reſearch of natural cauſes.” 
55, © Ather, in Chemiftry, is an extremely 
light and penetrating Fluid, made of Spirit of 
Wine deprived of its phlegm by diſtillation with 
il of vitriol, and then precipitating the ſulphu- 
reous Gas with an alcali.” ————- The Reader 
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| ſce the Whole proceſs for making this 

| zthena} Fluid, in the Philoſ. Tranf. No. 15, 

| 89. This ætherial ſpirit, is one of tho 

| noble, and uſeful menſtruums in all Chemifry, 
for all eſſences and eſſential oils are extra4+4 
by it immediately, without the 'mediation 
Fire, from woods, barks, roots, herbs, flowers 
berries, | ſeeds, 'Sc, Thus, from caſtor m9. 
extracted an oil, tweeter than that of cinnamon 
allo the true oil of ſaffron, &c. For if you pou; 
on the ingredient, in a proper veſſel, a fen 
or two of the æthercal liquor, and after it ha; 
ſtood an hour in a cold place, fill up the veſic! 
with cold water, you will ſee the efſenti.! vil 
ſwimming upon the water, which may be caſily 
ſeparated by the funnel. Of this effentia! G 
ane drop only upon a lump of ſugar m (ell: 
to the taſte, Sc. the medicinal virtues 0! the 
plant, exquiſitely drawn out, comprehcnded i. 
this eſſence. In like manner the efferti::! oil; 
of exotics are eaſily extracted. - It is not 
however, a true eſſential oil, but an cxccilive 

{ſtrong tincture, or eſſence. 

Remarks on Mr Barrow's Account 
2 of AHiber. 
90. Barrow, Ather, &c. becauſe 0 

the Ancients ſuppoſed it to be of the Natur: 
of Fire —— 2270 55 | 

Remark. The Ancients imagined - there c 
iſted a more fine and ſubtile ætherial Flu than 
the common Air, and that they diſco! cr'd it i9 


he 
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be of the Nature of Fire: Biſhop Berkeley was 
of that opinion, and we find it now verified by 


: the electrical Fluid, which appears, not only 


& 
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do be a more pure claſtic Air, but macs a moſt 


powerful Fire. 

91. Bar.“ Ready pervading the pores of 
all Bodies 

Rem. T bis nn true only in part, for tho” 


| ſuch a ſubtile fluic appears, from electrical Ex- 


| periments, ta exiſt in all groſs Bodies, yet, not 


1 o as readily, to pervade all with the ſame free- 


vade. 


dom: The Bodies term'd non-electrics, are 
thoſe only which it may be ſaid readily to per- 
In Bodies term d Electrics it appears 


moſt firmly fixed, or (to uſe Dr. Franklin's ex- 
preſſion) they retain it ſtrongly and obſtinately; 
confeguently as that cannot be moved out, ſo 


the electrical Air (being the ſame) cannot rea- 


4 diy pervade them in the manner it does non- 


elec tries, on account of the mutual repclling 


@ property of the particles of each, viz. thoſe of 


: turo all the Heavens 


the clectrical Fluid, and thoſe fixed in the grols 
Y boy: ; whereas in the pores of Bodies of the 
bormer kind, it ſtands looſe and free, and on 
barticular occaſions moves as frecly thro' them 
Land out of them, in any kind of direction. 
92. g. „ And by its Elakicity, is expanded 


N. Muſt not fuch Univerſality be allow'd to 
be the natural conſequence of a fluid ſo ex- 
33 elaſtic and ſubtile ? | | 


93. B. „As this Ether is only hypothetls 
cal, 
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cal, it is in no wonder that Philoſoph er 
differ with regard to its Nature and 4 -. 
wa W 

R. That ſuch an Æther or pure Air u = 
deed formerly hypothetical only, cannot «+. 
nied, and therefore no wonder (as Mr. 

obſerves) if different Philoſophers non“ 
form'd different Sentiments, with regard to 1 

Nature and Properties; yet, as an elaſtic \ 

now diſcover'd to exiſt in groſs Bodies, yh 
more ſabtile than common Air, and 
neous and agreeable to Sir Jaac New?o1's ich 
it is preſum'd, there cannot be {till the 
reaſon for ſuch diverſity of opinions 47 

ing either its exiſtence, or its Nature on Pr 


perties, as before. 


94. B. It is ſurpriſing to obſerve now 
very fond ſome Philoſophers are of tb. 
Ather; one accounts for the cauſe . 
thereby, another for muſcular Motion, 2 thi 
for Electricity 

R. Had the Author ſpoken out, he 
have faid plainly, it is ſurprifing to 000710 
how very fond Sir I/aac Newton is o . 
file Æther, who, in his Principia, accornts lr 


muſcular Motion, for Electricity, 
Things by it; and, in his Optics, c® {i! 
Gravity itſelf by means of this nvwverls; 5 


which, he ſeems to think, is expanded through 
all the Heavens. In ſhort, he wanted ntl; 
but the proof of it, to account for almo ve 


Thing by it. 
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4. B. & Blit is it not a prepoſterous method 

of Proceeding to account for any thing by a 

re iple, which is in itſelf unaccountable, 
nd utterly unkhowyn? 

72, Sir Iſaac himſelf ingenuouſly owns, that 
tho' he adopts it as his Opinion, yet he was 
ot fully ſatisfied about the Laws by which it 

| Gocrates, Sc. Sec his ie Words, Part I. 
| Mon 75. and verified, Sc Xx. 76. 77. Ce. 
96. B. „But ſuppoſe 55 exiſtence of this 
Ather could be proved, we ſhould HH be at a loſs 
E to account for the material Cauſc of this pro- 
E icious claſtic Power in ihe particles of it; we 
E 0d indeed advance three or four ſteps higi- 
E co on the infinite ladder, but ſhould be equal 
E 107:-plusd with the mechanical Cauſe of Elaſti- 
c city then, as we are at preſent with Gravity,” — 
E. We ſhould be juſt as much at a loſs to 
| :iccount for the material Cauſe of the 1 Wl 
ung elaſtic Power of the Ather then, as we are 
© now to account for the material Cauſe of the 
aſtic Power of the common Air, and no more; 
| and ſhould be juſt as much nẽpls with the 
mechanical Cauſe of the one, as we are for the 
lune Cauſe of the othe 

97. B. * Beſides, the Power which actuates 
Bodies, whatever it be, is not ſolely attractive, 
Jer ſolely repulſive, but produces both the dif- 
ferent effects in different circumſtances and di- 
ſtances, Thus the M. agnet at one diſtance, 
moves the Needle towards itſelf; at another 
liltance, it cauſes it to recede, or move the 
con- 
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contrary way. The ſame ambiguous prope: 
of this power obtain in Electricity, and 
doubtedly in all other kinds of attract on; 
Therefore, before we endeavour to find 
Power, Spirit, or Æther, that ſhall mov }-. 
dies, either by attraction or repulſion, i: + 
previoully neceflary to diſcover an Agent 
ſhall do both; tor ſuch a principle is, at proten;, 
the deſideratum to our further advances 
reſearch of natural Cauſes.” 

R. Is it poſſible that any Poſition Mould be 
much more extraordinary than this? Which, 
ſuppofing it true, then farewel all hope gf 
ſucceſs in our future reſearches after the 1! 
neceſſary natural Cauſes ; for what can lem 
much more impoſhble than to point out 21 
Agent, which ſhall both attract and repel *? 
Are not two ſuch properties in the fame Ir 
ciple, deſtructive of each other, and ti 
as incapable of ſubſiſting together, as .. 
Cold, Light and Darkneſs, or any other tw! 
of the moſt diametrically oppoſite O 
Had I, like Mr. Barros, been ſo (ar d-cived, 
as to think any one Agent poſſeſs'd of bot): an ut. 
tractive and impelling Power, I might perhaps he 
fondly thought I had diſcover'd it, and have pro- 
3 my vibrating Experiment, Part . 5:11 
177. 179. to prove it; but the preceding Lxpen- 
ments, Se. 175. 176. plainly prove that e: 
tion has no ſhare in them. Miſtakes of e 1am 
kind will appear Wa he calls magnetic Attrec: 


tion, when I come to animadyert on that Topic. 
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- 98. Could Mr. Barrom fo fir deceive him- 
{lf as to think that he was promoting the 
cauſe of Science, by advancing ſuch an abſurd; 
(ch an unſcientific Aſſertion? What more ef- 
{e&ual bar could he put on the door of Knows 
I:dge than to impoſe on the votaries, the more 
than Herculean Labour of producing a Princi- 
pie ol Nature which counteracts all her opera- 
tions? A Principle which Nature directly diſ- 
owns and diſavows, ever invariably acting by 
conſiſtent and uncontradiftory means. 
Are there not ſufficient reaſons to believe that 
Electricity may be much better accounted for 
without attraction, than with it? And ſince 
ſach a Pow?r, as a phyſical Agent to perform 
both, is abſolutely impoſſible in the nature of 
things, muſt it not be more ſatisfactory to at- 
tempt a rational method, whereby attraction 
maß be totally excluded all reſearches after na- 
tural Cauſes? To me, at leaſt, a total excluſion 
of ſuch a miſtaken Principle appears to be ab- 
lolutely neceſſary to render our natural a r47ronal 
Fhilotophy. 
Attraction ſhall therefore be the Subject of 
my next Enquiry. But as the retention of that 
Jerm has been fo ſtrenuouſly defended, I cans 
bot help foreſeeing that my utmoſt Efforts to 
| Iemove the almoſt invincible prejudice in its 
| {avour may poſſibly prove vain and fruitleſs : 
but as I find Mr. Jones has copiouſly diſcuſs'd 
that Subject, I ſhall take the liberty of laying 
Nis dentunents of it before the Reader in his 
Tt OWN 
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erh words, which, on that and every oth 
Topic he handles, are fo pertinent, elegant 
entertaining, that I flatter myſelf I ſhall +: 
merit the Thanks than the Blame of my 
er for the largeneſs of my Quotations fes 
him. 


A Bot RR, A APR SE RD, 
CHAP. YI. Fr III. 
SECTION 99. 


The Opinion of Sir Iſaac Newton, 
of one of the moſt emment of his Fol 
lowers, relating to Attraction 
Gravity, confeaer d at large. 

Fer N the former Part of this 1 P reatite," 
% fays Mr Fores, I have made 

N pe pear, that the only rational an 1 

ligible Philoſophy i is that Which a- 

tributes all motion to the action of matt mh i 
matter; or, which is the fame thing, th 

tains an agency of material and aan 5 can 
ſes under the direction of God, the n V0 

vernor of the World, and the fipreme © aule ol 
all things. ” 

99. 4e To ſuch a Philoſophy as this, Ih 12 
attempted to clear the way by removing (41 the 
principal objections of our modern learned Mc 
and if the ſuppoſed evidence {or a vac 05 
pending upon the famous theory of rte Y 
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which gained to much credit with Dr. Cet, 
and many: others, as to be u. happily y miſtaken 
for a Demonſtration; if this, I ſay, has been 
ebyiated to the ſatisfaction of "the learned Reade 
| er, what remains to be done will rather be a 
| work of eaſe and amuſement, than of difficult 
E 4nd doubtfu! diſputation. FF 
ot.“ For if the notion of a varrmm he un- 
ſun poet and falſe in itſelf, nothing that is 
lyanced in the mathematical F hiloſophy, re- 
liting to 8 Canet, can pofſihiy be licht. 
Where 0008 F niotophy has miſtaken or miſre- 
preſs ited the nature of theſe cauſes, it will be 
wound / e either with itſelf or with na- 
tc; and moſt probably with both; io that to 
detect the falſehood of it, we hall have nothing 
do, but to compare it with itſelf, and with 
thoſe notions of the natural world, with which 
aur Senſes and Experience will furniſh us. In 
F Ws diſquiſition, we ſhall have in review before 
us, a great variety of uſeful and curious Expe- 
I iments, which cannot fail of giving ſome en- 
ren to a mind that hath beſtowed aux 
ts attention upon ſuch ſubjects.“ 
2. „ As my concern at "preſent is bare] 
with phyſical cauſes, no reader can be ſo abſurd 
as to ſulpect, that Jam aiming at the demoli- 
Y tion 0! all that is now called by the name of na- 
R tural Philoſophy, without doing me a maniteſt 
FE injuſtice, and betraying his own want of Know- 
Poedge. The doctrine of unmechanical cauſcs, 
co the forwardneſs and indiſcretion of ſome 
A Ttz adven= 
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adventurers may have loaded it with a en 
greater weight than it is able to bear, 1 ve! 
make but an inconfiderable part of the ot}. 
bliſh! d Philoſophy ; and if it ſhould her 
give place to ſome more natural accou: bs 
things, the remaining parts will always -- it 
their - preſent value. Such a work as that . 
feſſor S' Graveſande will deſerve the adm 
of the ingenious, ſo long as the world lat ant 
that Man muſt have but an indifferent clit 
for the Sciences, who is not greatly delihied 
with the diſcoveries and! improvements he n iy 
there meet with, in Mechanics, we mn 
Aſtronomy. ſpeak this in much fingen 
And it is intended to obviate any prejudice 
that might be raiſed againſt my deſig either 
wiltully or by mi iſtake. To give. — t 


part of my deſign ; and I am unwillin „ that 
any well-deſigning Perſon ſhould think ts 
be poſſeſſed by a ſpirit of detraction, . eln 
gonſcious to myſelf it is far from me, 4 tht 
] write upon much higher motives, | 1. 
couraged therefore to hope for the att 2 
leaſt, if not the fayour, of all candid | vi | ar 
Lovers of phyſical tryth, while 1 enqui! into 


the ſenſe and merit of thoſe cauſcs, „ ſhi h 
the Author of Nature is now foppoſe! tr dire cet 
the natural world. 

103. * Firſt then let us enquire; what kind 
of force or agency Sir Iſaac Newton and his 
lowers would have us underſtand by,, 1 £0 
Attragion and Repuiion, ” 
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104. © That Attraction hath been called in 


ber the explication of natural appearances, both 


3 


| great and mall, every Per ſon muſt know, who 


bas either, heard or read any courſe of phyſical 


Lectures deliver'd, in Englith within this laſt 


Century: It is looked upon as a Principle, not 


tu be «pproached without a degree of reverence, 


| becaul e the great Sir Laas Newton thou ght 
proper to make uſc of it: but if the . 


(ould have no fixed meaning, and ſhould it- 
(elf want an explication, it will explain nothing 


E it all; it will be a word without an za; and 
ve apply it to any particular cate, we thall 
plain, as the phraſe is, ignetum per ignotiis 
© 1 thing “ 89 by another that is less 


E © known.” The word, if ſtrictly taken, ſigni- 
ies a drauing or pulling of one Body towards 
mother: But as; ever y Science hath a liberty 
ot adopting its own Terms, provided it adds 
uch a definition as will keep them clear of am- 
bigaity, I ſhall ſpend no conjectures upon it, 
wut try if I can ſettle the three following queſ- 
dons, upon the beſt Authority that is to be] Hach 
1— 5 0 Where Attraction is ſeated? for ex- 


imple, whether it be in the Earth, or in the 


one that falls down to it, or in both, or in 
— cc a . = . 

_ ther, but. in ſome ſubſtance exterior to both? 
F 0277/7, Whether it is to be underſtood as a 


( ye or as an Effect? And Thirdly, Whether 


Ho Dea material Force, or an immaterial one ? 
Vader which heads, all that need be ſaid upon 
the lubject may caſily be Feduced, is 


1954 
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109, * The principal ſpecies of Attrat ton 
being that of Gravity, is deſcribed wo Si 
Newton in his 5th Definition as a c en 
Perce, whereby Bodies are dratum, im-. 
Zend in any manner towards a Center: Vid 
Definition is fo far from giving any 
to the word, that it rather ſeenis to guar 


it were, from having any meaning at all ; :;,- 
being a mixture of Terms here, ohr π 1 
Senſe to one another, - ſuch as Alis on ” 
Inpaiſe. To tay a Body is attrad; 10 ld 
18 to to place the power in that point, 1 to wi 1 
the Body 18 tending : 7 Fo lay it is 292971 ( 
driven, is to place the power behind it ; 0 
fay bath, is to introduce two oppoſit troy, 


deſtructive of each other; Which 
is to ſay nothing. This Definition therciure, 38 


it now ſtands, will give us fo little he tt 
we muſt divide it into two parts; Ant t le, wr 
muſt diſtinguiſh Attradtion from Lit 5 
things diametrically oppoſite, and ſec which 


of theſe two Sir ran and his Glover; s have 
inclined. 
106. It we look forward in the P- 
we ſhall accordingly find, that Attraum 56 0 
favourite term upon which all the len au 
thor's reatonings turn; and that be pete 
it to be a power ſeated in the n 10 
themſebves, and in every. /ingle particl: © of Which 
they are compoſed. What elſe can wo unde 
ſtand by * corpora trabentia, © drawing Bodies; 


No 


_— 
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and 31 hora * in vicem trabentia, ow Bodies that 
maine y draw each other,” and * ſhire ox 
wctrid attraftiod conftantes, „ Epheres com- 
F voled of attraetiive matter? How again are we 
4 KH eſtimate, as he Virects, the Attractions of Bo- 
es by aſſigning to each of their particles 
meir own proper powers, f unleſs the poroer, 
E | whatever name he pleaſes to call it, be as 
dulv ſeated in che particles themſelves, as the 
L Fat c of retiſtancc, or vis iner tiꝶ is ſuppoſed to 
de? And if the learned Author of this doctrine 
j had not really ſuppoled the ſolid matter of the 
berts themſelves to be endued with an active 
porre 7, Or principle of motion, he would not 
woch have taken ſo much pains to prove, that 
: this power cannot be owing to any Alber, or 
other matter, external to the move Body. For 
q 5 lets it dowyn as the retult of ie Waſonings 
Wand Experiments, that no ſpecies of matter can 
e word of Gravity 2, whence the concluſion is 
obvious enough, that no matter can act as the 
cauſe of gravity, unlels the t of gravity in 
Wome bodies „ Can be the cauſe of it in others: 
FJ nich is abſurd. 
10%, It remains chen, the Gravity of all 
Nadi is Owing to a qua), reliding in the 
Podics themſelves ; to which quality he gives 
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. 4.b. J. Prop. 72. + Align and ſingulis 
2 per diculis vires proptias. Lib. 1 p. 69. Schol. 


＋ Lib. III. pP. 6. Cor. 2. 0 Hac cit gualitas, 
aum Sg. ibid. 
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the name of Altractiau. How much Euth there 
is in the grounds of this concluſion, wo 17 
ſee hereafter when Gravity as an univer/: 
perty ot matter is compared with Exper. oy 
108. There are in the celebrated 
of Sir 1/aac, ſo many paſſages ſeemingly 1-41 
ſiſtent with the doctrine above mentio!:: ad, 55 0 
eſpecially that portentous paragra ph with 

he has concluded his Principia, that I wou! oy 
proceed with all due caution, and not vents 
to fix ſuch an opinion upon him, with! ti 
king ſome farther counſel, and enquir: 

and in what ſenſò, this doctrine has ee n feerh- 
ed in the judgeinent of others, who ſübſcrihe 
to his opinions, and underſtood them th. 
ly. ” 

109. © Dr. J. Keil, who * d much 
Pans in drawing out this principle of ttt 
into a theory, has the following afferti tion 
Materia ineſſe vim attracticem, confir1 = 1 
entia, E {xperience teaches us, that i5 4 
matter an attractive power. "This he cull — 
materie vis ſuperaddita, a force we added 10 
matter; and again, inet materia ob 1a, fal 
fingulz, ex quibus conſtat, particide /* ue 
ettrabunt „There is a power i/i wi, 
by which all its particles mutually vifr... on 
ED'S ” So that in the conſtitution of ul 
Bodies, there is a compoſition of malte all 
power; and if their parts are found, ci. ther tu 
lr Je -———_— 


2 Philo. Tranf. No. 315. 
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| «there, br tend towards each other, we muſt 
E aſcribe it to a virtue in the parts theimielves, 
If any heavy Body talls to the Earth, it is oc+ 
E cahon'd by a vis or potentia ſupe: added to the 
E tier of them both; than which nothing can 
de more expreſs to the point; and it ſhews us, 
oa demonſtration, how {tration was under» 
good 5 Dr. Kel.” 
E 110. „Dr. Friend, who endeavour'd to folve 
N the operations of Chennftry by this r 
end Was c agaged 1 in a CONtrov eriy about it with 
ſbome foreign Writers, was of the ſame e 
Wich Dr. Ke J. In the dcicnee of his Lectur 
be coils 1 CRY hrincipium attrabens, quod 6 ns 
: * A drawing princi; ole that 
L reltdes in all matter. 4nd again he a Nerts —— 
Le imutabilem quuihinſc angle COT goribus vin 
% idem in ſeſè mutus ferantur ——— © That 
es are carried n wtually toward e ach Otis 
by an een power within themſelves &. 
iin. Dy; Cla „e in his Notes on «Baka 
informs us, that ail thoſe Bodies will aſcend in 
Wafer, which are leſs attracted by the Gravity 
oi ine Earth than Water itſelf P. Whence it 
appears, that accor Jing to his notion of the af- 
Nair, Attraction i IS 2 quality reſiding in the mat- 
ter of the Earth itſe It; ; it being tie ] 
teliuris, to which the effett is imputed. 

112. * To theſe Aalen I may add tha 

* Philoſ. Tran. No. 331. 4 Quz tell Auris 
Vitate minus ſunt attr * Pe . 22:3. 15. 
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of the ingenious Mr. Rowning ; who. 


. voice, that when a terreitrial Body, 19 10 


Attraction, ſuch as that of Magnetiſm, Co. 
ſion, Electricity, and Repuliion the anion 
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of the Attraction ot Gravitation, r 
very plain. terms, that © The action oft. 
upon Bodies is exactly in proportion to (ls 
matter they contain x. 
113. But above all, the opinion of. 

is to be regarded; and it is more to pur. 

ve than any of the former. We arc 19 
e ſays he, that the action of the n 
compoſed of the joint actions of all it pts; 
and therefore, that all terreſtrial Bo 
to attract one another with ee | 
which are in a direct ratio of the dra g. 


ter hog b 

All theſe Authors then (ani ! mvh 
bans added many others) who * feliowal 
the Newtonian hypotheſis, declare wit on 


upon as to deſcend to the Earth, t bs 
matter of the Earth it{elf is the agent! 4 nd it 
acts by a power ſuperadded to it, Which port 
they call Attraction. All the other Linde 


of thier all, are to be underſtood in: e 
way : But I forbear to weary the Reader” . 


0 "Saws a f at — 
r _— 3 — „ 
* 1 


2 


| * Vol L p. 1g. Actio itaque 5 
conjunctis partium actiunibus conflari c ft 
atque adeo corpora omnia terreſtria ſe nutyy 090 
oportet vinbus abſolutis, que fat in F000; N. 
riæ trahentis. See his Pref, to Sir Jas“?! 
P. 3. | diene 
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cence with any particular proofs of it. This, I 
remember very well, is the ſenſe in which T 
| myſelf, in common with other young Men, 
underſtood the doctrine of Attraction, when I 
us initiated into theſe myſteries of natural 
E Philoſophy : It is the ſenſe in which I thought 
Sir [aac did originally deſire to be taken; and 
E in which, I am confident he 1s taken to this 
day, by very many Readers. Iam now perfectly 
ecaly about it, being in the company ot thoſe 
Writers, whoſe learning and candour, with re- 
E card to their Author, have never yet been dit- 
W puted. * 
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of 
BY A 


Examination of the Queſtion \ ohether 
Attraction be a Caule or an Effect? 
: FOXES T will now appear very ſtrange, our 


E412 Author proceeds to obſerve, to aſk 
N78 5 whether Attraction be a Cau/e, or an 
; Effet; Attion, Force, Power, Gc. 
f having all been aſcribed to it: But this enquiry 
| Will antwer a very good purpoſe, and ſerve 
Fbundantly to.convince the unprejudiced, that 
e, Who brought this Principle into faſhion, 
Gi! never yet know what to make of it. ” 

116, „ Mr, Leibnitz, and many other learn- 
ed Mathematicians, were for exploding Attrac- 
UNS F192 
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tion at its firſt appearance; they even tdi. -uke 
it as unphiloſophical, unintelligible, 2 
Quality, and a Miracle; and abſolutely deja 
its very exiſtence. Obſerve therefore ww 

ply Dr. C/arke made upon the occaſion 


* It is very unreaſonable to call AttW 
miracle and an unphiloſophical term, 
5 has been fo often diſtinctly ns. that 

* that term, we do not mean to cn, 
* cauſe of Badies tending towards each 5»; | 


„barely the effect of this cauſe, or the PEN. 
* menon itſelf diſcover'd by experience, 1 
«& ever be, or be not the cauſe of it. Gravitation + 
* or Attraction in this Senſe (he adds) u. 
4 tual Phenomenon of Nature. ” Ai again, 
* Philoſophers therefore may ſearch f nd 
F* diſcover that cauſe if they can, be i moons 
4 nicai or not mechanical: But if th: 

* diſcover the cauſe, is therefore the 5 
« 'the Phenomenon, or the matter of ja: 7 00 
« wered by experience (which is all that is 11:canl 
% by the words Attradtiam and Gro 1 
* ever the leis true? Mr. Leib iss obiefial 
to Attratzion, as to a care, occult an un phi- 
loſophical;: Dr. Clarbe aniwers him, min 
it to be any cauſe at all; for that it n 197 
thing more than the bare effect, or Plus, abe 
of a tendency in one parcel of matte comal 
another, And if this were all, who cond 116 
any offence at it? For that there is fuci t. 
dency, experience will indeed convince is; 


there arc few Aſtronomers, Who Wil! not allo 7 
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| of it, even in the heavenly Bodies themſelves, 
But then the Authority, to which this Author 
has referred us, is no way to be reconciled with 
his account. The words of Sir J/aac are theſe: 
« [ uſe the word Attraction, only in general, 
| « to ſignify the force by which Bodies fend to- 
* wards each other.” Dr. Clarke aſſures us very 
| pohitively, and defires he may not be miſunder- 
E {tood, that when Bodics are ſaid to be aftract- 
al or gravitate, nothing farther is meant, but 
| that they are found by experience to Zend - 
E Whereas Sir {aac aftirms, in the very words 
E > which he has referred us, that Attraction 
expreſſes that force in general by which they 
tend; and theſe two are as diſtinct as a cane 
and an effect can be; juſt as different, as is the 
endency of a Bullet toward the mark, from 
che force of the Gunpowder, by which it is ſent 
from the Piece. And the following words are 
FE ſufiicient to prove, that notwithſtanding what 
Dr. Clarke might think it convenient to ſay to 
Mi. Leibnitz, Sir Jſaac did not publiſh bis At- 
| iraction of Gravity to the world under the no- 
non of an effect. It is enough, fays he, 
that Gravity really exiſts, and ac according 

to the Laws we have laid down ;” which an 
%, 1 think, can never be ſaid to do, without 
childiſh abuſe of Language. 

117. „Let us next examine the opinion of 
Dr. Cotes, who thus appeals to his Adverſarics, 
in behalf of the Newtonian Gravity 

® Would you call Gravity an occult cailſe, be- 
| © Caute 


* 
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cauſe the cauſe of Gravity is occult, or 1 
% yet found out ? ” No, certainly I would 
For if its cauſe remains yet to be diſcover”. * 
would have obferv'd the caution given by / Yr 
Clarke, and have called it an ict. For 
vity be a phyſical cauſe, we have 8 
our purpoſe, and the Science of Phyi... 10 8 
not require us to look for another. If it be 1 
cauſe of fo myſterious a nature, that no 
eat account can he given of it, it muſt ha ale 
among thoſe occult Qualities, which the ch. 
laitic Philoſophers atfirmed to have a re! 4 
ence, tho they were unable to give any e 
account of them. We have the Author: iy nf 
Dr. Cotes however, that Gravity is © rauſs 
which was juſt now aftirmed to mean 
but an effect ; and the Adverſarics of this Phi- 
loſophy were — ba with the een. lone 


thor hath uta it appears Hap never {utpected 
Gravity to be any thing but a cauſce, 1h 
moſt ſimple of Caaſes, beyond which human 
Knowledge cannot poſſibly penetrate ———- 
ubi ad caufam frmpliciſimam per ones. g's 15 
he ſuppoſes Gravity to be) jam non 2 

rius progredi. He thinks there is a c 
tion of phyſieal cauſes in the world, 2725 
poundeqd, others ſimple and primary ; but £7 7 


y he places among the canſas fn, 


and caufas per Phenomena e, bi h 
latter expreſſion ſets him in a direct 0p11011110n 


to Dr. Clarke ; with whom Attrac . 
Gra VITY 
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Grovity,mean-nothing but the bare effect or 
Phenomenon itſelf: Here, it is the Cave, pro- 


ved by the 1 bAanomenon. And it ſhould be re- 


member'd for the juitification of Dr. Cotes, that 
he wrote in the year 1713, Dr. Clarke in 1717. 

Ur. Deſagutiers will infotm us, that AHltractiun 
« and Repulſion ſeem to be ſettled by the great 
Creator as firſt Auneiplrs in Nature, that i 18. 
as the firſt of ſecond er fo that we are 
„not ſolicitous about heir cauſes, but think 


i his confirms the reflexion I made a while ago; 
bat Attraction is a cauſe, of which no account 
| can be given; and that it ſerves to keep us un- 
der the fame ignorance with the occult quali- 
cs of the Schools, It was for this reaſon only, 
that the learned Men of the laſt Age remon- 
E {tated againſt it with ſo much carneſtneſs; and 
dir „ac, in order to remove the offence it had 
esu, took the matter a ſecond time into con- 
tion. When be view d it in a phyſical light, 


that there are Agent in Nature able to make 
| © the particles of Eodies ſtick together by very 
* ſtrong attractions; and that it is the bufineis 
“ off experimental Philolophy to find them 
out; that is, to find out thoſe Agents of Na- 
Urs which act as the immediate Cauſes of this 
LAttratt;on. By which remarkable conceſſion, 
dir {ac himfelf, who eHewhere makes Attrac- 
on 4 Force, and. Gravity an ae Frinciple, 
1 45 reduc ed them both to Les; encouraging 
us 


5 


it enough to deduce other things from them.” 


e concluded from ſore particular Experian! nts, 


e r 


. 
us at the ſame time to enquire experiment: fy 
after thoſe Agents of Nature, by whic|: thick 


effects are brought about; while D/ fort 
his Diſciple lays down Attraction itſe!: 20 th 


that if we get ſo far, jam non licebit ureri ing {4 
gredi. 

118. If we aſk the opinion of Dr. e 
he will tell us, Gravity is an effect, and Alt 


he had juſt before called the force of Grau i) 
they may, if they pleaſe, call an occult -A 
4% lity; and I believe it will always be 0c: 
Yet, in another part of the ſame Miſs he 
ſays, In explaining this Gravity, which ; 4 
dent to ſenſe, Newton hath far ecc 2 
* other Philoſophers ; having demo! irateg ut 
& to ariſe from an affrafroe Force, en 
6c perſes itſelf far and wide thro ail nat. 
From which paſſages, we may icarn then 
things: Firſt, that Gravity and Attrac g 
the ſame thing, becauſe the Author, Nea 
of the vis gravitets, calls it > beec iet tradi- 
Secondly, that Attraction is an occult * De 
and always tike to remain ſo. Ti 1 
Gravity is beſt explain'd by Attraftim; : tho, 
his firſt ſuppoſition, they are the {an thin 
and then Gravity is beſt explarned by , $ 
the ſecond, Attraction is allowed ito be an G. 
cult quality, and he believes it wii! sk. 
main ſo. Which doctrine comes 
thould do; for to explain any thing | 


: 
. „ 9 er i, 
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cult quality, is to explain it by itſelf: And in 
this abſurdity, the cauſet propoſed by the mas 
hematical Philoſophy will all be found to ter- 
minate. 

119. Ho oppoſite to thoſe of this laſt- 
gamed Author, were the ſentiments of the ce- 
ſebrated M. Maupertius; who thus apologizes 
to the French Academy in behalf of the Ver- 

nian Attraction? -— © Many People, ſays he, 
| « have been diſguited by the word Attraction, 
expecting to ſee the doctrine of occult quali- 
« ties reviv'd again in natural Philoſophy ; but 
in juſtice to Sir Vac Newton, it ſhould be 
„ remember'd, he has never conſider'd Attrac- 
tion as an explanation of the Gravity of Bo- 
dies toward each other; he has frequently 
FE warned us, that he employs this term, not to 
% fignity a cauſe, but only an effect. There- 
fore in the judgement of this learned Man, 
whoſoever recommends Attraction to us as a 
phyſical cauſe, or an explanation of effects, re- 
viyes the doctrine of occult qualities. ” 

120. * Leftly, let us hear the opinion of Mr. 
Rowning, a Writer who has done much ſervice 
to the public, by giving us a regular Treatiſe 
upon, natural Philoſophy in all its branches. 
But alas! we ſhall find him to have fallen 
ito the fame inconſiſtency with the other 
Writers who went before him ; which I would 
unpute wholly to the perplexed condition of the 
ſubject, and not to any intention of deceiving 
i the Author. © It is to be obſery'd (fays he) 

| X * N that 


a 
— 


- 
<< 


Lay 
* 


- 
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SLY that When we uſe the terms Atta 1 0 
% Gravitation, we do not thereby det-11ming 
« the phylical cauſe of it, as if it procccdd 
* from ſome ſuppoſed occult quality in 
* but only uſe thoſe terms to ſignify a 
* the cauſe of which lies out of the rec 
_ © Philoſophy. We may ſay that the 1. 
& tracts heavy Bodies, tho' at the fr 111; 


« 


& we are wholly ignorant whether lb 
& fefted by ſome power actually cw 
& the Earth or in the Bodies, or 1) 
& both. 


121. * Now altho' Attraction bea 
word by which to expreſs an effect, 1 
Rowning were conſiſtent with himfelt in 
matter, and carried the thing no ft 1c; 1 
would be well enough: But the co:cory wil 
Joon appear, from a few ſhort remar'cs n 
this paſſage. When we uſe the Terms /{'(ruttin 
or Gravitation, we do not thereby determine (it 
phy/ical cauſe of it. Of what ? Of Attrichion! 
That is not the thing required. We Vir: 
to know, Whether Attraction really cxils in 
nature, as a force or active principle; wht- 
ther we are to underſtand it as a c, . 
ral effects? or whether it be barely th Heu. 
menom of a tendency or motion, the aut d 
which is yet to be ſought after? It 27 
be expected, that the word Adttrattin * 
be expreſſive of its own couſe ; ep *Þ 
be one of Dr Cote“ molt fample of ce 0% 
ch as hath no dependence upon ang] 


COH 
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complaint is this z that Attraction is propoſed 
to us as an effect; but if once admitted, it is 
thenceforward forced upon us as 2 cauſe; as a 
ſolution of every difficulty; While Attraction 
nſelf is the greateſt dim̃culty of all. That it is 
applied as a cauſe by Mr. Rowning, I ſhall 
how hereafter : That it is not to be underſtood 
23 an effect, may be proved from his own defi- 

| ANG of it.“ Matter, lays he, has aifo certain 
fordert, or active principles, known by the 
© namcs of Attraction and &. Fulſion, impreſſed 
upon it by the Author of its being, tor the 
* better performance of the offices for which it 
| © was deſigned.” If Attraction, as the Author 
s elſcurhere, be a term uſed only to ſignify 
en ect, how comes it to he here deſcribed, as 
auer or active principle; which are appella- 
Ltions utterly repugnant to the notion of a natu- 
al? Can an effect perform offices, and be 
aloe toward the production of an effect? That 
rely muſt be the work of an agent or phyſical 
| cauſe ; and Attraction muſt undoubtedly be 
"ES tor ſuch, if it can be proved to perform 
a phyſical offices. But, ſays Mr. Rownrng, 
e are wholly ignorant Whether this is ef- 
ſected by ſome power, actually exiſting in 
* the Earth, or in the Bodies, or external to 
„both. And here he ſeems to have forgotten 
his own definition of Attraction; it being a 
feuer impreſſed upon matter ; others fay, it is in 
me matter, and that the point has been de- 
unrated. But if after all this, we are wholly 


X XxX 2 gno- 
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ignorant, whether it be within the matter 


II. 


7 


without it, the obſcurity of the whole be comers 


invincible, and attraction can ſerve . 
raiſe a duſt.” 


122. Truth, it is ſaid, is not to be 


at all times; but ſometimes one cannot pr 
a ſtep without ſpeaking it, and that is ny 


10 


Kell 


by 


at preſent. Attraction then, as Mr. 1 Rowaing 


and others have defined it, is an occu!! /, 
an ( igvs Jura) affeftio, facultas 111/ 
vis mm/ita, or any thing in that way,— | 
avoid the imputation of this, fome alten t 
xs generally added, to take off, as it wet: 
qualify the ſenſe of their definition ; 
renders the caſe ſtill worſe. For if yo. 


—_ —— 4 
— 
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poſitively, t that matter has an active e 


or power in it; and afterwards c + 5 
gannot tell 1059 it is, where it is, nor 

ner in which it produces any ſingle 
whether it produces any effect at all; 
ever there was an occult quality main! 
the Schools, Attraction muſt be ſu ch 
and Dr. Friend Nas allowed us the 1b 
anderſtanding it. 

| 123. hs But 1 pre omiſed to ſhevy, 

Mr. Rowning be in doubt what tos 
traction, yet in practice he a applies i ir n. 
Phanamensn i:foif, but as the cauſe of 
the purpoſes of explanatian. Ihe 

* water in capillary Tubes (tays he) 
“ feſtly owing to the attraction of th 

Fe cles of the Glaſs, which lie in then. 
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face of the tube immediately 2bove the war 
« ter.” In his account of which Experiment, 
| we have two things clearly diſtinguiſhable one 
from the other: The / of the water in the 
| Tube, and the attratiion of the particles that lis 
i the inner ſurface of the Glaſs. The former 1s 
dhe eflect manifeſt to ſenſe; the latter is the 
F cauſe to which it is manifeſtly owing, II it 
chould be ſuſpected that I miſunderſtand bim; 
chen J fay, attraction mult be either the cauſe 
or the effect: If it be the effect, then to affirm 
| that the riſe of the Water is manifeſtly owing 
10 attraction, is but to ſay in other words, that 
le eſſec is nanifeſily owing do the edi. If it 
bc taken ſor the phyſical *cauſe; and I ſhould 
deny the reality of its exiſtence, how would you 
dbrore it? You will refer me perhaps to the 

E Phenomenon, for that is the common way of 
E reaſoning, and tell me J cannot help ſeeing it. 
Baut att, aclion is not the Phænomenon; it is 
Me. Rowning's Explanation of it. The Phan 
NGmenon evident to ſenſe, is only the riſing of 
che Water; the attraction of the Glaſs, not evi- 
dent either to ſenſe or reaton, is ſet 400 n as 
me cauſe to which it is maniſeſtly owing: And 
| this cauſe, as the Author hath aflirmed in ano- 
ther Pi: ce, is a term uſed only to ſiguiſy an 

effect. | 
| 124, * The Nature of attraQ; on, is ſuch, 
wt we have ſucceeded but very indifferently 
part of our enquity, as I could plainly 
{312% we thould, the ſubject. 18 involved in an 
obic 
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obſcurity, either ſtudied or unavoidable ; 4, 
in all the Paſſages I have. been able to 


——_—— 


ed into the place of the Cauſe, As I » 1. 
ble to draw any Doctrine from the whois v 
precifion, it will be beſt to introduce the Ay. 
thors giving their verdicts in their own Wor), 
and leave the Reader to his own Judgcn: :, 


Sir Lade Newton. = Gravity exiſts ang Get. 
Dr. Friend. © In explaining Gravity, / 
& fox has demonſtrated it to ariſe ff.. 
*. tratitve force.“ 


M. Maupertius. It ſhould be rem mbeg 
« 1n juſtice to Sir Jaac Newton, he hs never 
„ confidered Attraction as an expianatinn if 
«< Gravity, He conſiders it not as a co. but 
« as an fees.. | 

Dr. Cotes. © Gravity is the moſt fimy!z of 
66 Cauſe * 

Dr. Clarke. lt has often been diſt hat; 
6% declared, that by the term attract. 
& not mean to expreſs the cauſe of B bend. 
ing toward each other, but barely to -, 
* the effect itfelf, the Phenomenon, 
% of fact.“ | 

125. Dr. Deſaguliers. © Attraction e- 
* be ſettled by the great Creator as the 
„ ſecond cauſes. 

\ * * 1 C. 

126, Mr, Rowning, © When we vie tht 


ge fern] 


— 


* 
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# term Attraction, we do not determine the 
papel cauſe of it, but uſe it to ſignify an 

| « offeft © Nevertheleſs, to attraction effec as are 

| 6s mani oftly ing. 

: 127. Sir Iſaac Newton. “ There are Agents 

iii Nature able to make the particles of Bo- 

dies ſtick together by very ſtrong Artractions, 

E « and it is the buſineſs of experimental Philo- 

| 66 ſophy to find them out.” 

| Dr. Deſaguliers. * We are not ſolicitous 

about the cauſe of Attraction.“ 

De. Friend. I believe Aitraction will al- 

E © ways be occult.“ 

128. « This is the reſult of my enquiry : 

3 And ut any Perſon ſhould be ſo inclined, he is 

alcome to lay all the blame upon my want 

W { underſtanding, But if theſe learned Men, 

d acc all vindicating the felt-fame Princ iples 

V Philoſophy, had no clear ideas of what the 

; armed, and could not underſtand one another ; 


1 it is no wonder, if the World ſhould be at fins 
* to underſtand them.“ 


3 
2 
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C HAP. IX. Parr HI. 
SECTION 129. 


Altradlionu, a material force in the Nu, 
ment of ſome Authors, an imm 
force in the Judgement of others , 
ſometimes both one and the her 


the Tudgement of the fame Au“, 


MWM M IHE Motive, which excited the 
Mr. Jones to preſent the or! 
bis curious Eſſay on the firit 1/1 

RX ples of natural e Was hi 
manifeſt diſſatisfaction with that ly {tem cl is 
fics which had been before received. 
130. That diſcerning and accomplii nod A; 
thor, conſcious of the honeſt but ob: N 
Talk he had undertaken, judiciouſj 
how: formidable and deſtructive A ty þ Fe 
often proved to the progreſs of true 1 
ang ; which brought to my mind ag ie 1 
obſervation of Biſhop Hoadly on Author [ty will 
regard to Religion. His words are. | 

131. © Authority is the greateſt a7 119 
« jrreconcueable Enemy to truth and a: Shar 
© that this world ever furniſhed out: al is 
4 ſophiſtry, all the colour of eie 1 A 
65 the artifice and cunning of the m abtie 

| Ditr utc 
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5 Viſputer! in the world may be laid open, and 
ts turned to the advantage of that very Truth 
which they deſigned to hide or to depreſs : 
„But againſt Authority, there is no defence.“ 
—— This will be found to hold equally true 
with regard to Philolophy ; which if fo, the 
fic{t neceſf ary ſtep muſt be to paſs a ſtrict ſetu- 
on the feveral pretenſions to true Philoſo- 
7 gencral. without the leaſt reſerve or re- 
uch cither to names or their ſeveral opinions. 
But to return to Mr. Jones Obſervations. 
132.“ We have, fays he, yet a third Que- 
ſion to ſettle, vis. whether Attraction be a 
material force, or an inmateriul one? And here 
we thall have the ſame ſcene as before; this 
»oint heing left equally undetermined with the 
fo rmer. Indeed nothing. can be more evident, 
aun that Sir Jſaac Newton great as he was, hath 
"Fer to the world his Thoughts on a Queſtion 
of much importance, and taken 5015 ſides of it. 
It is 0:{agreeable for me to ſay this; but it muſt 
be laid, becauſe it is certainly true; and I can- 
not go forward without ſaying it. This, as we 
thall find, has divided his followers ; and their 
di hates with each other in regard to firſt Prin- 
cples and Fundamentals, have as great an ap- 
pegrange of fallibility and uncertainty, as other 
lilputes uſed to have, before the Science of na- 
tural Philoſophy was enrich'd with demonſtra- 
tion: Of which I ſhall exhibit a notable in- 
lance, from the Writings of the celebrated Mr. 
Maclaurin, and his Antagoniſt, the Author of 


Yy all 
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an E. I into the Nature of the hnmo# ..,\" 

133. But firſt let us attend to N 
bimſelf. There is a Paſſage in his ©» 
wherein he allows, that wha t he impui | 
Atiradlion may be performed hy Imp 6 
Clarke, in his Notes on Robault, cites thi: ii! 
fage ; and left we ſhould take the impul' | 
ſpoken of, to be that of ſome interyenir i "v1 
ter; he inſerts by way of comment 
ulique corporco —— + declaring, that 
pulſe is not corporeal; or, in other wore, 
it is not the impulſe of any materia! 
We have the fame ſentiment from h ' 
another occalion It is now allo ex 
« hands, that Gravity does not depend 
% attion of ihe Air, or Aber; but pri 
& Mmgetiial, innate, and unchangeable 
« of "all matter 1. This is in anſwer to t 
great Dr. Halli, ho was of another nu 
tuſpected that Gravity, tho' uſually ** 
primary quality, might be owing o 
cuſion of fore un pelling matter, * 9 
a ſhrewd caſe to countenance his opinio 
i forbear to tay any thing farther oi 
place. 

134. Mr. Rowning, who has ja 
the receiv'd Philoſophy with as much 
and fidelity as ally Man, hata aftira's 


* 


n. _— * 1 
** — * . 
was wo TM. res - 
: 


1 P. 351. + P r. F Ven 
jam in confeſſo lit, gravititem non ab 2. 
ag ſed eſſe primigeniam, connatan 

mque matetiæ aflectionem Sc. p. 6 . 
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. expreſſly. a8 that « theſe {portions in Bo- 
„dies (ſuch he calls gravitation, attraction, 
Se. are not the refult of any mechanical 
« Cauſe whatever; that is, ſuch as may arije 
« from the action of any material ſubitance *.“ 
And he has treated his mathematical Readers 
with a Demonſtration, proving the impoſſibil ity 
of it. Profeſſor S' Grave/ande, trom who! cat 
abilities we might have expecte d {omett? ung 
more ſatisfactory, unhappily fell into the tame 
way of reaſoning 3 and gave a geometrical de- 
monitration (as he thonght) that the ſpherical 
Figute of a drop of water cannot be occaſion'd 
w the equal preſſure of any fluid Medium. 

136. More Authorities to the fame pur- 
pole Ts caſily be produced; but this doc- 
wine hath been fo largely maintained by fo 
many Writers, that I mult have the aſſent of the 
learned; if 1 = it down as a doctrine of Sir 
Jau Newton.” 

136. © But then, on the contrary, it is to be 
remember'd, that this introducirig of immaterial 
mpulſes into the world of matter, artt raifed a 
amour againit his Philoſophy, as tenging to 
rev1cc all thoſe occult qualities, which had been 
ſo happily banithed, but a while beſore, from 

all Books of natural Philoſophy. To obviate 


ec ace. au. 
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* Fref, p. 6. Dr. Cotes hath affirm'd the ſame, in 
s preface to the ſecond Edition of the Principia 
C tas — e aluis corporum affettiombus u 
e ade er canſis mechanicis originem non habet. p. g. 
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this, and to ſhea, as the Author expreſics ills 
ſelf, “that he did not take Gravity tor an <i! 1. 
* tial property of Bodies, he added a Que, 
concerning its Cauſe*x. This Cauſe he ſuppo!e, 
to be a ſuhtile terial Medium ——— readily 1.» 
vading all Bodies —— expanding through 0! (\ 
Heavens cauſing the Gravity of tho. 1vreat 
Bodies (the Sun, Planets, Comets, Cc.) /95047 4; 
one another, and of their parts toward the. Fe 
dies —— and ſuch as may ſuffice io mnpel 715, 
from the denſer parts of the Medium i920) the 
rarer with ull that Power which wwe cail (114 
vity r. This I ſay, is propoſed as a 119/114 
Cauſe, For, is it not a Medium, capable vi 14 
guy and denſity, ſubject to a kind of v5 1111; 
or pulſes? And an awmeterial Medium ld 
be an ens rationis, a philoſophical ſpcct'c, 4 
contradiction in terms. 
137. Here they, we have two differcn 
Syſtems of Philoſophy. According to the tor- 
mer of them, all the operations of Nature 
conducted by means of wnmechanical an iin nu. 
terial impulſes in a Vacuum; but accori.ug to 
the latter, they have, as their immediate 2, 
an Ether expanded thro all the Heaven And 
he that ſhall take up either with the on vr the 
other, or with the oye againſt the othe!, wi” 
have Sir I/aac Newton on his fide. But who 
{hall aſſume them both as true, will bring Him- 
ſelf into great diſtreſs and difficulty.” 


- —— — — 
* Opt, Advert. II. I See Opt. Q. 48. 19: 10 20 
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138.“ This was the fate of the ingenions 
Mr. Maclaurin, a learned and elegant Writer, 
«ho undertook a formal defence of the Ne- 
nian hyphotheſis againſt all the Objections 
that had been made to it; and was well qua- 
ty d, if any Man could be fo, for the under- 
taking. He underſtood his Subject perfectly ; 
ind was ſenſible he could never do juſtice to the 
Principia, without baniſhing all material Cauics 
om the Heavens. This he attempts to do, 
tho it is frequently with ſome reſerye, in ſeve- 
parts of his Treatiſe ; particularly in the 
tolowing Words « As for a more ſubtile 
Medium than the Air, no Experiments nor 
Obſervations ſhew, that there is any here, or 
in the celeſtial Spaces, from which any ſenſible 
re/i/fance can ariſekx. Mr. Maclaurin was 
very well inclin'd to admit a material Agen 
in ſubordination to the firſt Cauſe · ; but this 
ale doftrine of refftance tied up his Hands; 
otherwite his Work might have been all of a 
picce, As it ſtands now, the moſt valuable 
paſlages in it, are ſo many contradictions to all 
the reſt, After what he has ſaid above, who 
| would expect to hear him reflect upon * others, 
| who while they overlook the intermediate 
| Links in the Chain of cauſes, and haſtily re- 
| fave every Principle into the immediate influ- 


ace of the firſt Cauſe, impair the Beauty of 


.. 


| *P. 294. + This is very manifeſt from the 
de Tach Sefton of his laſt Chapter. 
| Na- 
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Nature, put an end to our enquiries ' inte {!;; 
moſt ſublime parts of Philoſophy, and hurt le 
very intereſts they would promote®*?” 1 05 
fo moſt andonbtedly : But hath not ther 
matical Philoſophy this tendency ? Doth 
oblige us to deny, againſt reaſon _ Our 
Knowledge, that ony Experiments or Gr 
#5015 foro that there is a Medium mare / 
than Air? Hath not Mr. Mackay; |: 
deny d it in theſe very Words? And eie, ner a 
in the moſt categorical terms, he hath ot 
an abſolute vacuum. © vir Hog New? «Ph 
tofopby (ſays he) has ſhewn, that not 0711 + 
may be, but that there a&rally is a wo 
that Vatter appears to occupy but * 


Fortion of ſpace +.” If this ould b tr. 


what becomes of His cham of Conſes ? 
there be no Medium concerned as af 
cauſe in the motion of the Planets, al | 
lows unavoidably, that there muſt 
inherent and felf-moving Powers in 45 
or that the influence of the firſt Caut-, 
immuinte; for there is nothing elſe απ. 105 üg, 
and then Mr. Macluaufin's Chain 9840 y confi 
but of one link. This is the Ofnico | 
he thinks, muſt ut an end to gur en, 
the moi ſublime parts of Phiſnſgphy. © net eit! 
ſhould be ſuſpected, that Sir aa N | 
Philoſophizing has introduc'd mmoter! 
and occult qualities, we are aflur'“ 
Author, that “he does never atlicm o. 

tat a Body can af upon anther au 


P. 9g. P. 77. 
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lt by the intervention of other Bodies “.“ 
But his zeal hath. carried him a little beyond 
the (tuth: The thing he here denies, bei 155 
much more. than mrfnuated in thele Werds 
„Have not the ſmall Particles. of Bodies, cer- 
uin Powers, virtucs, or forces, by vhich they 
at d difience, not only 9 the rays of 
Lig It but aiſo upon one another, for prod. 1 
cg 4 gteat paxt Of the Ph nomena of Nature: 
it is well known that Bodies aff uf 0712 
dt bas by the Attractions of Gravity” Gui, 
289. & Attrackion, as 3 POWer actin, I dt 42 
/tarice, is here leit in full poſſettion; u a Syl- 
bl being inierted, as I can find, concerning 8 
the witervention ohç, Bodies. If this inter- 
zien were admitted, how would it agrec: 
with v hat Dr. Clarke has 1o frequently incul- 
0412 throughout his Notes on Robault's phytics ? 
fe ſticks not to aſiert an impν uu, 9 Utyic? 
hereus, and an io cauſe cunftlam wmat:- 
275 per iniec tuin aligucd inter uallum &. 
Xe p. 30. Beſides, the ſenſe of the whole pal- 
2, would be overthrown by Mr. Macarrin's 
ppolition; for if other Bodies interveac, then 
Aur a. tion will NOL be a power TH ting 2 G A 4466. 
bf "ance, hut by a communication Gt l 00 es tha! 
e in contact. The Author (Sir [az Newt) 
does indeed inform us a while after, 3 2G, 
wE bs Word to „gn, only in pener al ann 
ae Y &c. but this does not 7 the Cate; 
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| For ſet it be a force in goreral, yet it hath, i this 
1 Hart icuarity in it, that it acts at 2 d 
which is the Nature of an occult qua“ 1ů Fro: 
is-the very Thing that has all along beer 0 
jected to. And though Mr. Mactaurin | ati 
taken great pains to get handſomely rid (| 
ununtelligible power, yet is the Exiltencc 1 
ſuch a power abſolutely neceſſary uu "0 
own Principles. Sir Jſaac, he ſays, hat: 
that there al ually is a Vacuum, and that i 
parts q Matter are actually divided au, 4 4 
ted from eact others After which it wot Id be 
ſtrange indeed, it they were to act other 
than in this ſtate of diwiion and ſe para, * 
is, a α dance. When he ſuppoſes vile! 
Matter to inter vous, till the action will con 
with Mechaniſm, he apologizes for a 
at the experice of the Principle itſelf; 
by this means is turned into a Plenum, whether 
the Author was aware-of it or not.“ 
140. How unſeaſonably theretorc ws 
it obterv'd by Mr. Maclaurin, that 
ſome unſlcilful Men may have fanci-d, that 
Bodies might attract each other by ſom ( Harn 
or «nfnown Virtue, without being impe de 
ated upon by other Bodies ? For it this 
was not a fancy of Sir Jſaac Newtor nel, 
in common with ſome of the molt {itil d 
his followers, the plaineſt Engliſh can have 0 
meaning. I know very well, his Writ, cor 
tain ow e which ſeem. to be. c 


* 
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trary menning: And his Diſciples find ſuch an 
advantage in this, that they have an Answer 
ready npon all Occations. For Example, if you 
ſuppoſe the World to be ruled by a ſubordinae 
ton of material Inſtruments, in oppoſition to 
vir Iſaac's Vacuum; then you are told, there 
is 19 Medinm more 'fubtile than Air; that the 
Heavens are ad of all ſenſibie Matter ; and it 
% demonfirated againſt you geometrically, that 
tration cannot are from the action of any ma- 
rial ſubſtance whatfoever, If you ſhould lay 
wo of this, and obiect to attraction as a Prin- 
ciple gccult and wenphiloſephical, then it is only 
the fancy of feine unſelful Men; and Sir TJaac 
Newton has Nai Agnifield, that bie thought 
that thoſe powers arofe from the pulſes of a ſub- 
lie erhertal Medium that 1s 47 1, over the 
Univerſe *, "Thus you are confuted cither way; 
and your reaſoning is repreſented as crafty d. * 
genaus, andiunzworthy of 4 Philoſopher +." 

41 % By this artifce, Mr. Maclaurin 
would have. quicted all our Scruples; but ſeems 
pbave miſcarried in the attempt, having been 
| 0h d to contradict his Author i fer minis; 
ad may add, Binſelf allo; 25 it hath been 
| iully proved again(t ; Ok by Vir. Baxter, the 
| Author of an Appendis to an enquiry inte the V 
| {ire of the human Soul,” 
| 14 A; There are two different modes of Phi- 
| lofoph y before us, both of which have Sir 19 85 


| aclowria's Phil, Diſc. p. 111; + 858 
75 119, ” Ay News 
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Newton at the Head of them, Mr. Mo 

by eſpouſing them 40h, tell upon vaorigu: 
tradictions. Mr. E is more cauti o 
hatli Written with ſome warmth on on. 
againſt Mr. Macizurin, Who is on both (is, 
Where the latter hath really laid itte 
open, he makes good uſe of the oppc 
without conſidering where, and upo! 

his Cenſures will at laſt be fix'd ®. He ic 

ly of Opinion. that the material Canies, 
fionally introduc'd by hie adverſary, are ut 
inconſiſtent with What is eftablih'd d in the 
2 and is therefore 3 decl. ur d 

to all ſubtile Matter, even to that A 
Llauc, for which Mr. Acer 5 ith placed 
as handſomely as the nature of the nk 
admit. Men of leiſure (he fays) ha ; 6 
the world with wranglir g and conteſt - 
a ſuccefſion of stile matters from the 8 | 
times But it requires only plain 1. 

a love of truth, to fee thro' the 1mpc. 

It is injurious, B. EDITS, to that gc: 
reputation, to bring in bis Authority, 29 
thing wich he aſks only by way oi 
as if he had been poſitive z and that 1: % 2 uf 
office done to his MEmArY. Out. Fs 5 a fe- 


ET 


At ivertary did not 4 : Ta it 155 
conſider'd in his vindication, that tho a 4” 0 
Ag ſhew Sir 1/aac not to have been 


5 — — 7 
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P See Append, the Note at at p. 113. . 66 
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about the manner in which his 1edrmum acts: 
mot certainly it doth alſo ſn-w, he was not 
ofitive that no ſuch thine cxiſted; "efveciatly 
as he hath mentioned an Experiment to prove 


3 


— 


IT 


the exiſte: We e of « | futile LIXATLOT W! ich i); 15 NP 


ver yet been feed *, By what Authority 
then is this Writer fo politive ? And what will 
be the confequenc e of it, when it re TUTES we 
plotn fonſe, and a love of truth, to ſee that he 


ws * 


| 


cli ling for one half of Sir Thar Newton 


12 41e 11 
ganjuſt the other half? The Autho rity of that 
great Man 18 indeed like to b& killed, not hy 
the malice of his enem 85 8, but by the kindneſs 


1 


Q his friends; if a of them think an . of - 
done to bis imemory, while others think 


they 2 5 offering the only expedient in vindica- 
tion Is of "\ | 


147. Tie learned Author preſents us witſy 
teradtian of covefion, as an numerſal Phe 
HOMERDR, 4 2 pt! r9 Alonct the Abc ＋ 75 Th 
ales 2 Can, feos in all cafes T; and pron; los 18 
be ſilent, if 7 the Philgſophers upm earth can 
ec, for tt, other $4 the; ; by the peter r of the 
Dea in ecdf re ell, &. He judges it 
very unartful to Huppoſe t the Deity employing 
one part of matte! 1 move or direct annther 
ee f it , tho we fee it done ever ry day of our 
Hycs.- And that no ſubtitle ee, can act 
as tne cafe of Gravity, unleſs it notes what it 


it s d ing it Theſe and ſome other Direultecs 


_— ate. 


Sce query 18, + P. 62. J P. 49. P. 117. 
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of the ſame ſize, he thinks to be ſo great, 114; 
there is no ſubterfuge * : tho it might ly | ot 
ſhewn, there is not one cafe of any con. m1 
rightly ſtated throughout his whole Book; 
that every Article he has built upon is confu 
by Experience. Theſe conſiderations, I prot: 
tempted Mr. Maclaurin to pats tentence no 
his whole Syſtem in theſe word: He has 
done this valuable ſervice, that while he vainly 
imagined he improved or compleated it, 
really open'd up rhe fallacy, and reduced it 
an abſurdity. | 

144. I propoſed it as a queftion, witcthc: 
Attraction be a muzerial force or an 1mm 
one? And we have now conſuited thoſe \ 
ters, who ought to have ſettled the point for 
If Sir Jſaac bath really efabh/hed any thins 0 
cither tide, in regard to phyſical Cauſes ; |: is 
aſtoniſhing his followers have not fixed vo) |! 
and recommended it to the Public wil: ons 
conſent ; eſpecially if there be any thing 
portance depending upon it. But 11. on the 


2 


other hand, the ſentiments of their Ma! have 
given occation to thete diſputes, wy hi Vri- 
tings have furniſhed them with Argue 0! 


both fides; then he himſelf 35 charge able wil 
19Mme inconſiſtency; and a general agrec t 
among them, in ſuch a caſa, Would be as 1144! 
to be wonder'd at. That this latter is 

cauſe of all their diſagreement, will be 

to any Reader, who is not ſo far influent © 
the current Authority, as to be deterred on 


, 52 bid. Matt; 


6357 

making uſe of his own Reaſon. For it you 
(earn from one page that it is part of the buſi- 

acts 425 2 Philoſopher zo nfold the mechaniſhz 
i World *, and that an #therial Medium 
may «ſuf to impel Br dies 2; in another it is 
hinted to you, that the ſmall particles of Bodies 
may Nave certain Powers by which they ad at 
a diane - by d tractiaus l. H you are 
informed in one place, that when the rays of 

Light are reflected from the /econd ſurface of a 
( laſs laid upon an exbauſted Receiver, this total 
geuion ought to proceed from the vg and 
cot of the Medium beyond the Glaſs |: Only 
oblerve Lee the ſame Experiment is men- 
tioned in another place, and you will find, the 
Lebt is now drawn back, and that, by the 
power of the (:1ajs, there being nothing elſe to 
Zur 4 if back & * ; tho' a while ago there was a 
n to pe erſorm this, endued with v:gour 


97 wy 7 41 739 
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145. It is ſuggelted, that this Medium may 
«<& upon light ſo as to reflect and refratct it , 
26 Nat the Light in its turn may re: act upon 
the Medium 0 as to /fir up vibrations in it: 
But ſoon after, it becomes 6 NCONCEIVADIC, 
* how two Aithers can be fiifiuled ti roug „ all 
up ace, One of which acts 1190 1 'e ot! ICT, and 
by. conſe quence is re-acted upon, without 
* Earding, ſhattering, diſperſing, and con- 
joun ding ane another's moto! 811. = 


* Ont. 15 Edition, p. 344 4 Q. 21. f Q. 37. 
| Q. * Q. 29. + Q: 18. 20, 


it H. 178 140. 


ä — 
* a 
n FF ˙ 1 e 214 


(358) PART 1 


146. « I could multiply inftances oft 


1 wherein the celebrated Author has pull 
| with one hand, what he had built up Kate 
other: Put if Men will dare to uſe Mk Ole 


Reaton, as I ſaid before, t. tney may eaſily 
theſe things for themſelves, 

147. If we go from Sir 7/aac to his follow. 
ers, there the confuſion will be ll man 
niſeſt. Drs. Cotes, ( Clarko, „ Der hui, Keil, Fr | 
og . Mr. Reh. 18 Te. int. ruct ne. that 

er has Powers, } arees, frincibles, of. 
Tapete, impreiſid upon it, firoradd t to it, 6 


znberent in it; and that God, When jic cool 
the World, nſperited the materials of it 4 
actiue quality, This was the origine ring 


of the mathematic philoſophy, and 
in which it was firſt emiirced by the 
As it gave Birth to Many i! i- favourec e 
it is now al moſt out of faſhion; and“ 


lattrin rites ip to vindicate Sir Tfrac, | 
ſtitution of his ſubtile Ather, s the 
cal and immediate C on of MI tha. | 


i « # 


fallly imputed to atirndf4, He 77 K. 
This irs a the indig wn ti 1 of amor; 
oat of the higheſt reg: 0 to the mo 
Haac, pulls this vindica tion'f bien a 0 
repreſents it as worſe than none at 
all ſbtile matter in the lump, andes - 
the wmediate Influence of tho Dot? , as the! 
diſcovery, and the only cure for all! 
But for his pains, he is inſtructed in 1 


that his own labours have only ferved 76 M I 
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ih, / allacy of t his Scheme, and reduce the while to 
an -ofurdity. There have been heavy Com- 
olatiats N that the Philoſophy of Sir Haac hath 
vis at prectates, an CUVEN rid; C1, led * And! 18 ic 
197 enough to ducompoſe the muſcles of an 
herrn 1 to fee Men thus nototiouſiy contradict- 
g * one, and- all gravely pretending to 
| rity and Demon}; ation ! They tell us, 
ere has been a great Diſc rei of late years 
n. = Pl uloſop! hy; it newing been found 
it t length, after the world had been! in igno- 
nes for m any ages, that al! matter is en Jaed 
with 2/trefion, If you lk them what they 
mean DY it; it is an mnate virtue or affec- 
on of uratter; Mlle others rs affirim, Matter _ 
ſuch affections. it is the molt ftrmapl 
0: Catit, and an eject, tac cauſe of which is 
an! OR it is OWN 8 to the Aer by's of a See 
Heim; and it is effected 4 by tlie. ane 270i 
wee 1 Hence of the Deaty : At on it you do nr 
b 10 ve chis principle, and matt Uſe ot it 10 
bn every, thing, you are out of the faſhion, 
| 7 a what you have to ſay will be very coldly 


88 


icgatdec 
140 As we cannot poffibly believe all 
NE cpinions, we are not bound to believe any 
| we o of the Mm upon th e bare 222 parity oft Sir 
2a an. If we are to receive one 4 His 
opinion 18 in this Way, way not another? the 
mhority ve hic h is broken through in onc ar- 
ile, wy at leatt be queſtioned in cvery other. 


t be laid, we have leaſon to prefer ſomie of 


it 


* Philoſ. Diſcov. p. Mo, his 
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his fentiments to others; then we are 
ced, not by authority, but by reaſon « 01 
dence ; and hitherto I would willing 
this matter. Reaſon and Evidence ani deter- 
mine us at laſt, tho' the fame of Sit Ha 
ton were as univerſal now, as that of 4-:/ 
was formerly. His warmeſt Friends 
liberty with him. Mr. Maclaurin reject. 1 
immaterial powers, acting at a nder Mr. 
Baxter makes as free with his Medium, yet > 
greatly diſpleaſed with his Adverfary for |. 
ing Sir 1/aac's Authority: But they tres 
Public with ſome difingenuity, if they wc l 
overbear the judgement of others by that 4 
thority, which as it appears from their 
practice, hath had ſo little influence up 
ſelves. They chuſe their own ſentiments, 
clination or paſſion directs; and then gen Ire d 
quietly to reit upon the Authority of Sir Tar 
tho' one of thete has robb'd him of ho 
lion, the other of his Medium; and thus 
them both, they have left us nothing 
low. | 

149. © If the learned were but once ee 
ded, that God doth govern the naturil vl. 
by a delcgation of material Inſtrument, vi) 
{eems to have been one of the opin ions Of 0! 
Tfaac, at leaſt it was an opinion held | . 
Macluurin in his name; and could be brought 
to ſee any errors in the doctrine of reiftance; 
ſomething, I am convinced, might yet bv «V0 
either in this, or the ſucceeding age, o nde 

natu 


W 41) 
ratural Knowledge more ſerviceable to People 
of all Claſſes than it is at preſent ; chiefly, be- 
cauſe *the enquirers of theſe times would no 
longer have.their hands tied up by an imagi- 
nary infallibility in thoſe who have gone before 
them; the admitting of which, has always been 
attended with fatal effects: They might then 
reject ſuch principles as are maniteſtly falſe, 
and put a flop to their enquiries, and take ad- 
vantage of the reſt in common. 
by 0. It is ſtilt believed however by very 
many, either that matter, tho' inert, is endued 
with active qualities; or that the influence of 
the Deity is immediate in the production of all 
natural effects. By the former of theſe poſitions, 
we allow to dead matter a power that is denied 
even to God himſelf “: By the latter of them, 
ve are directed to read nature hackward ; to 
begin where we ought to have ended; and in 
ſupport of ſuch procedure, are obliged to anni- 
hilats the far greater part of the Creation. 1 
(hall therefore go on to examine, how far theſe 
[tions are ſupported by mathematical ci 
dence.” bis 
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— 


— 36 * —— 


O minipræſens eſt non per virtutem ſolam, ſed 
etiam per ſabſtautiam: Nam virtus line ſubſtantia 
ſubſiſtere non poteſt. Newt. Princip, ſchol. gen. 
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SFA N. Pr III. 
SECTION 1351. 
The Attrac lion of Gravity, under 1 


as an univerſal property or yall; 


* 


in the parts of Matter, hath re: 
ud proof from Geometry, 


E have been aſſured from every QUars 
«WS ter, that the modern doctrine © © 
Ve o ical Cauſes has all the evidence thu 
can be deſired from Experiment, and 
is abundantly confirmed by the moſt ſtrict ys 
thetnatical Reaſoning. That this doctrine i: is de- 
duced analytically from obſervation ; thei ap- 
plied ſynthetically to the explication of t)12 11 
rious Phznomena : And its unpregnabs!ity g 
theſe reſpects has been boaſted of, I will 1 
ay inſolently, but confidently enough Þ am tins, 
by all its admirers great and ſmall, om the 
learned, who think it reſts on the frm bus 
of Geometry itſelf, down to our mere 7 
Mathematicians, who declare it as ng opi- 
nion, that © zever a Philofopher before ©» owton 
« ever toon the method that he dt hat it i 
& mere Joke to talk of @ new PHI 5 — 
* And that in theſe umbappy days of 181207 ant 
& and avarice, Minerva has given - tg 5 ir 
* to, meaning Platus *. 

* See the Preface to Emer/on's treatiſe os 
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152. © Theſe pretenſions, whether of the 
learned or unlearned, deſerve a ſerious exami- 
nation. Experiment is nothing leis than mat- 
ter of fact, which if not miſrepreſented, is the 
beſt ſort of argument in the world: And a ma- 
thematical conclufion, if deduced from real data, 
is not eaſily overthrown. Something has altea- 
dy been ſaid of mathematical evidence, in the 
former part of this Treatiſe ; therefore I have 
the leſs to ſay of it in this place. And indeed, 
very little need be ſaid, if the Theory of reſiſt- 
ance be a fallacy, as I have fully proved it to 
be; tor that is the thing generally aimed at by 
thoſe, who ſpeak, of mathematical demonſtra- 
tions. It may nevertheleſs be uſcful to remark, 
that no phyſical Principles whatever can poſſi- 
bly be collected from Geometry. Every parti- 
cular Science hath Principles peculiar to itſelf, 
and independent of every other. No example 
can be given of the contrary, within the whole 
circle of the Sciences. How abſurd would it 
appcar, if we were told of the muſical Princi- 
ples of Phyfic, the medicinal Principles of the 
civil Law, the grammatical Principles of Aſtro- 
nomy? Sc. And mathematical Principles of 
natura] Philoſophy, if phy/ecal Cauſes are ſup- 
poſed to be included, will be equally unnatural; 


A 


— 


— 


"cs, The Book is very ingenious and uſeful in its 
way, and the Author appears to underſtand his 
Subje&t; but when he decides thus magiſterially 
upon Philoſaphy in general, it is — [#407 ultra C18 
bpidam. Aaa2 as 
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as the moſt ſkilful Mathematicians have cet 
ready enough to confeſs. . Geometry ſays 1; 
Maclaurm, can be of little ute in natural E 
lofophy, till data are collected to build up. 
Theſe data, I preſume, are to be obtained 44; 
natural Philoſophy, as a Science circum. th 
within its own proper bounds. A met 104 9 
inveſtigation, ſtriftly phyſical, ſhould fir{t by 
ſubmitted to; and the reſult of that 
mined and ſettled; prior to all that can bs i 
in Geometry; the application of which, 
be of excellent uſe to illuſtrate and ade 
particular caſes what hath gone before 
will add neither demonſtration nor contin 
tion to it. For a Geametriczan can wotlk wit 
amaginary or hypothetical forces as Well 
real ones; the operation will go on as i. both 
ly, and the concluſion come out as readily in 
one Caſe as in the other. No Man ſeems tn 
been better, perſuaded of this, than $i: //12 
Newton himielt. His followers indeed wit al 
ſure us, he has undeniably proved ONE (pe 5 
of attraction to be diffuſed thro' the wi. 
netary Syſtem . But the Author himſel {new 
better. He declares more than once, 't { the 
Principles, laid down by him in his dement- 
tive work, were not phyſical but purely i: mathe- 
matical 7, as the Title implies : And win e- 
gard tO Gravity or Attraction 1 IN particular, li 
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o far from pretending co have demonſtrated 
the exiſtence of any real phytical Cauſe under 
that term, that his defiuition of it is ſo looſe, 
o leave us quite at liberty about it. We may 
(| take it as a drawing, an impulſe, or a tendency 
any kind toward a center, When he conſi- 
der'd it phyſically, he thought a Medium might 
. alice to ſupel Bodies, and anſwer all the pur- 
potes of that attraction, which as it ſtands in 
bos Principia, iS a cauſe barely hypothetical. 
| Should it be 1magined, that attraction, as 4 
cauſe, power, or principle, had been eſtabliſh- 
> by demonſtration ; the Author will be tet 
ina very diladyantageous light, who could firſt 
demonſtrate attraction, a and then 874417? about 
1 | 
183. © But there is one circumſtance that 
wall put this whole affair out of doubt. It is 
well | own, that the attraction ſuppoſed in the 
Paine C:p14, is mutual between all Bodies what- 
| loever. If the Earth attracts the Moon, the 
Moon in its turn attracts the Earth ; if the Sun 
| attracts the Planets, the Planets allo attract the 
dun; and this attraction always follows the 
proportion of the quantities of matter in the 
attracting Bodies. As a neceſt aol conſequence 
of this, the Sun will be perpetually ſhifting its 
pace, and be moved ſometimes to this ide Ot 
the common center of Gravity, ſometimes tg 
mat, as he happens to be influenced by a dit 
ferent tuation of the Plancts x. 


1 0 
dl, pro vario &c. Princip. p. 374. 
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154. Now I beg leave to compare thi, 
with what is ſaid of an etherial Medium in th, 
Treatiſe of Optics. This Medium is ſup1o{4 
to be rare/t at the Body of the Sun; but . 
creaſe in denſity through all the diſtances {rom 
the Sun to Saturn and beyond; and that 
may ſuffice to inpel Bodies from the den; 
parts of the Medium toward the rarer, with a 
that power which we call Gravity *. Al! thi 
is very juſt : The preſſure of ſuch a Medium 
will undoubtedly be greateſt on ht fade of the 
Planets, which is turned 7g the Sun 41d 
all Bodies will naturally be carried to that f 
where the preſſure is weakeſt ; that is, /97rd 
the Sun. But what is become of the Suns 
mutual Gravity in ſuch a caſe ? For it hc gn 
vitates toward the Planets, we muſt contradict 
this mechanical rule, and fay, Bodies will he 
impelled from the rarer parts of the Vedium 
toward the denier; without which, the Sun, 
being already in the rareſt part, muſt (or over 
be at reſt. Sir {azc either did fee this conle- 
quence, or he did not. That he did not te 
the plaineſt conſequences of his own re! ning, 
few will be ready to admit: If he did, g 
up mutual gravity to all intents and purpotes. 
but this he never could have done, ad be 
thought it to have been mathematic h e: 
monſtrated. oo 

155. © T hope I ſhall not be miſinder/tood 
in this affair, It appears to me, that Gravity 
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19 property of Matter, becauſe it is not umvers 
il; and I have compared ſome paſſages, to 
new it was not univerſal in the opinion of Sir 


| Tſaac himſelf ; provided only he ſaw the con- 


ſequence of his own reaſoning, which will 


| hardly be: diſputed. But while I am perſuaded, 


that the Sun neither does, nor can poſſibly, 


gtavitate toward the Planets, for the very rcaſon 
EF aiven by Sir Jſaac Newton, Jam far from de- 


L nving that the Planets tend toward the Sun, 


and toward each other: It is highly reaſonable, 


| with ſome proper reſtrictions, they ſhould do 
bo; and experience, I beheve, will convince 


F ny Aſtronomer of the fact, As the world 
E [lands indebted to the Genius of that great 
| Grometrician for this diſcovery, let the learned 
obtain from it what light they can in aſcertain- 
Jing che Phænomena, and let him have all the 


honour of it. But never let it be a pretence for 


badlling us with occult powers in ſolid matter z 
n his followers make that uſe of it, they will 


gain no credit to their Maſter in the end; and 
hitherto they have gained but little to chem- 
ves by it, as it muſt have appeared from 


hat hath been ſaid; in all which, J hope 


there hath been on my part no mixture of en- 
or prejudice; unleſs matters of fact, and 
plain argumentation, are ſo to be interpreted. 
50. We are to conclude then, that the 
Attraction of Gravity, underſtood as an nniverſal 
property of matter, is void of all geometrical 


tidence, If Sir Jaac Newton hath left this af- 


fair 
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154. © Now I beg leave to compare thi, 
with what is ſaid of an etherial Medium in th. 
Treatiſe of Optics. This Medium is ſüphagd 
to be rareſt at the Body of the Sun; but 
creaſe in denſity through all the diſtances {on 
the Sun to Saturn and beyond; and that 1 
may ſuffice to pe} Bodies from the dent 
parts of the Medium toward the rarer, w _ 1 
that power which we call Gravity *. All thi 
is very juſt; The preſſure of ſuch a von 
wall undoubtedly be greateſt on that face of 
Planets, which is turned rem the Sun 
all Bodies will naturally be carried to that f 
where the preſſure is weakeſt ; that is, 7540 1 
the Sun. But what is become of thc Sal 
mutual Gravity in ſuch a caſe ? For it gn, 
vitates toward the Planets, we muſt Contr 00 
this mechanical rule, and ſay, Bodies v will be 
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impelled from the rarer parts of the Vein 
toward the denſer; without which, tho op 
being already in the rareſt part, muſt tor over 


be at reſt. Sir Jſauc either did ſee PTY onſe- 
quence, or he did not. That he did not bee 
the plaineſt conſequences of his own 5 
few will be ready to admit: If he did. 
up mutual gravity to all intents and pur roſes 
but this he never could have done, had ne 
thought it to have been mathematic 4!) dee 
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155. „ hope 1 ſhall not be miι,H˖m u 
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no property of Matter, becauſe it is not univer- 
{1}; and I have compared ſome paſſages, to 
new it was not univerſal in the opinion of Sir 
ljaac himſelf ; provided only he ſaw the con- 
ſequence of his own reaſoning, which will 
hardly be diſputed. But while I am perſuaded, 
that the Sun neither does, nor can poſſibly, 
gravitate toward the Planets, ior the very reaton 
wen by Sir Jſaac Newton, Jun far from de- 
wing that the Planets tend toward the Sun, 
and toward each other : It is highly reaſonable, 
with ſome proper reitrictions, they ſhould do 
o; and experience, I believe, will convince 
ny Aſtronomer of the fact. As the world 
ſtands indebted to the Genius of that great 
Geometrician for this diſcovery, let the learned 
obtain from it what light they can in aicertain= 
ig the Phenomena, and let him have all the 
honour of it. But never let it be a pretence for 
lachlling us with occult powers in ſolid matter; 
u his followers make that uſe of it, they will 
gain no credit to their Maſter in the end; and 
hitherto they have gained but little to them- 
eyes by it, as it muſt have appeared from 
waat hath been ſaid; in all which, J hope 
there hath been on my part no mixture of en- 
or prejudice z, unleſs matters of fact, and 
plain argumentation, are ſo to be interpreted.” 
_ 156. «© We are to conclude then, that the 
Attraction of Gravity, underſtood as an univerſal 
property of matter, is void of all geometrical 
tidence, If Sir Jaac Newton hath left this at- 
fair 
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fair undecided, no other Geomettician, th! 
Age or the next, is like to fupply his 4-1-4; 
And yet every ſmatterer almoit in nate 
loſophy is perſuaded he can make it out 
all oppoſition. The ground and reaſon of which 
miſtake I apprehend to be this; that mn 
our Geometricians, ambitious of dictatiu (© 1 
about the cauſes and firſt ſprings of tu 
while their art can reach only to the m/e f 
ſome of its 2fe&s, have not been careful to di. 
ſtinguiſh, how far a mathematical conclvſc1 
will extend, and how far not. Hypotheticil 
forces or real ones, as it was obſerved above, 
will equally afford matter for an Attronovcr t 
work upon “. For example, if the Moon, 1: 


enced by forces acting in lines which tend to 
ward the centers of the Earth and Sn tb 
the different inclinations of her orbit to 
ecliptic, the irregular motion of her nodes, hc 
retardation abvnt the quadratures, her 
tion about the conjunctions &c. may follow by 
the rules of Geometry. Upon theſe principles 
Sir aac Newton is univertally allowed to hae 
accounted for the lunar irregularities v ith gren 
ſagacity, and, as an Aſtronomer, to have U 
that matter in a much better ſtate 1m fic 
found it; though it is not yet perfect-. t 
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Neque neceſſe putant, ut hypotheſcs itn vii? 


unum, ut calculum obſervationibus ce³W3 
exhibeant. Horrocc. Op. Poſt. 179. 
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«lat theſe forces are in ſpecial,and in what man- 
rer they act; whether as an active iminaterial 
virtue, exerted through a void ſpace, from the 
centers of the Earth and Sun; or as a preſſure 
of ſome #therial Medium acting in lines foward 
| thoſe centers ; none of his reaſonings have de- 
termined for us; So far from it, that we find 
| lis Principia inclining to one fide, and his phy- 
| cal Queries to the other. And I may appeal 
to the judgement of any ingenuous Man, ſuffi- 
| ciently verſed in mathematical ſtudies, whether 
| the Phænomena above-mentioned may not arife 
| from a preſſure hehind, as well as from an at- 
traction before; and whether Sir 1/aac's geo- 
metrical reaſoning will riot be as concluſive in 
the one caſe as in the other? How comes it 
chen to have been publiſhed to the world, that 
one {ſpecies of Attraction hath been undeni- 
| © ably proved to be diffuſed through the whole 
„ planetary Syſtem ?” This having been no 
more proved by any of his arguments, than that 
one ſpecies of zmpulſe or preſſure is diffuſed thro 
fie whole planetary Syſtem ; and for the truth 
ot this, I may refer to the dition, where the 
terms attradlian and impulſe are taken indiffe- 
rently, and are to be ſo taken throughout the 
the whole Book; otherwiſe this can anfwer no 
purpoſe as a definition. That ſome force pre- 
ails, and in ſuch particular directions, is capa- 
ble of demonſtration: But the reaſoning and 
obſervation, which only prove the exiſtence of 


lome force in general, will never demonſtrate 
'Bbb that 
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that of Attraction to be the force in particular, 
$9 that nothing farther need be ſaid in this way, 
Let us now go on to Experiment.” 

157. No experience has hitherto fhewn 1:5, 
that what is called the attractive force of th. 
Sun and Planets, is anſwerable to their quan- 
tities of ſolid matter. Their bulk, as compu- 
ted from their reſpective diſtances and app 
diamcters, is far from yielding a proportion of 
Gravity ſo uniform as might have been epd. 
ed. Gravity toward the Earth proves be 
much greater in proportion to the bulk of 1 
Earth, than Gravity toward the Sun, or % 
of the primary Planets. This ſeems to be 
Bes difficulty in the hypotheſis of Gravi'y, 
But how eaſily is it reconciled, if we are al 
to alter the den/iry of the heavenly Bodics, and 
by this means bring their quantities of matter 
to an agreement with the hypotheſis Thc 
Fiat of a favourite Philoſopher can { duc 
the denſity of the ſolid matter in the Body th» 
Sun, that the denſity of the Earth thall be four 
times greater; and then the attractive power ot 
the Sun ſhall exactly anſwer: to his quantity 0 
ſolid Matter: And the ſame liberty Muit be 
taken with the other great Bodies of ſolar 
Syſtem. Their denſity muſt be accomme2tcd 
to their attractive powers : Then if their at- 
tractive powers be taken for granted, the den- 
fities will paſs for a diſcovery. Thus gre! Men 
amuſe themſelves and the world by arguing " 
s circle, or proving the truth of a ne 


( 371 ) 


by the coneluſions they have drawn from it; 
for unleſs you admit of this denſity, which ar- 
bitrarily, and without any obſervatious to ſu 
port it, is accom modated to the hypotheſis of 
Gravity; that hypotheſis will labour under a 
difagreement with obſervation. 

158. That there may be ſome ſhew of ex- 
perience howevet in all this, it is intimated that 
the Sun muſt needs. be rarer than the Earth, 
beceulegf the immenſe heat of his Body *®. But 
the Planet Jupiter, whoſe Body muſt be ex- 
ceedin colder than that of the Earth, Appears 
rom his attractive Power upon his Satellites + 
to be much rarer than the Sun, and Saturn 
tarer ſtill; which circumſtances are very un- 
promiſing; and if Gravity be admitted here as 
the ſole agent, we are conducted to a fort of 
Philoſophy, that blows hot and cold, againſt 
all reaſon and experiment. Nes-Cartes was of 
opinion, that the denſity. of the Planets mutt 
taturally increaſe as they are more remote from; 
the dun: And furely this is more reaſonable 
than the contrary ; it being an obſervation, to 
ne heſt of our knowledge univerſally true, that 
Bodies are Tarefied by heat, and condenſed by 
cold; the ſeeming rarefaction of ice not ex- 
cepted.“ | 


„ 


* Nam per ingentem ſuum calorem fol rareſcit, 
Prigciþ, p. 372. f The method Sir 1/aac made uſe 
. Of th inveſtigate this mathemarically, is laid down in 
+ manner as eaſy as the thing is capable of by Dr, 
eb Clarke, in his demonſtration of Sir Jaac News 
Bbbz2 159. 
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ted from their reſpective diſtances and app 
diamcters, is far from yielding a proporticn of 
Gravity ſo uniform as might have been expect. 
ed. Gravity toward the Earth proves be 
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by the eoneluſions they have drawn from it; 
for unleſs you admit of this denfity, which ar- 
hitrarily, and without any obſervations to ſu 
port it, is accommodated to the hypotheſis of 
Gravity; that hypotheſis will labour under a 
difagreement with obſervation. 

158. „ That there may be ſome ſhew of ex- 
perience however in all this, it is intimated that 
the Sun muſt needs be rarer than the Earth, 
becouſe of the immenſe heat of his Body ®. But 
the Planet Jupiter, whoſe Body muſt be ex- 
ceedingly colder than that of the Earth, appears 
from his attractive Power upon his Satellites + 
to be much rarer than the Sun, and Saturn 
rarer ſtill ; which circumſtances are very un- 
promiling z and if Gravity be admitted here as 
the ſole agent, we are conducted to a fort of 
Philoſophy, that blows hot and cold, againſt 
al! reaſon and experiment. Nes-Cartes was of 
opinion, that the denſity of the Planets muſt 
taturally increaſe as they are more remote from: 
ne Sun: And furely this is more reaſonable 
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1 59. Gravity, it has been ſaid ®, is (+ 
« quality of all Bodies on which any <p. 
« riments have been made; and that a: Ba * 
dies near the Earth gravitate toward the E 
ſo al!“ Bodics in the Heavens gravitate to 9 
& the Sun .“ But if we believe this, chere 
an end of all experience: For, ſuppoſing thi 18 
to be true, not one atom of light could cr 
come to us from the Body of the Sun. Why 
would undertake to prove, that the Air vi our 
Atmoſphere did gravitate toward the Ent. il 
it were inceſſantly flying off from it tows: 64 U 
Moon and the other Planets? This ie t 
with the atmoſpheręof the Sun. A flood of 114 
is ſent off eyery moment with i immenſe rp. 
ty from his 60 in a direction ee that 
of gravitating Bodies; and in fo large e qu.1- 
tity, that no ſpace however ſmall coul 
ſumed within the whole folar Syſtem, where 
the point of a needle could be oppoſed tle 
Sun, without ſtopping ſome thoutands or mil- 
lions of the particles thus ſent from h. v6 
long as the Sun ſhines, a Man muſt do 
to Ni own ſenſes, if he can believe a chte 
tal tendency to be the quality of all 1, 
when the matter, void of that quality, is 7 
appearance as far ſuperior in quantity 4+ 11% 
matter poſſeſſed of it, as the Whole Glo! e of the 


* 
1 
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ton” 8 "Principles of Philplapby. vo. b. 301. of 
conſult alſo Mr. Maclaurin's account S. 
Sc. * Princip. Lib, 3. Prop. 6 Cor. 2 


1 ibid, p. 469 
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Fauth to an ordinary Mountain. But be the 
quantity great or ſmall, if the ſolar light is only 
E lowed to be a material ſubltance, the conclu- 
| £00 wi ili hold good.” 
| 169616 This grand objection to the 2 
ur hy vp »otheſfts has never been {tated, or dire 
pl to, in the phuloſophical V orks of Sir 
C Gi Newton; and is generally. patied over in 
, ile ice by all his proſelytes; though there is 
thing more worthy of admiration, nor more 
ö bo eficial to rage in the Whole a:conomy 
Jof created things, t han the conſtant emiſſion 
Jof light from the Su: | 
161. „ There are : Land two arguments, if 
they can be called ſuch, by which our attention 
ems to be tacitly called off from this difficulty. 
ach arc certainly of no great Importance in 
| themielves ; but by paſhng through the Pen 
ot dir ac Newton, they are render'd too con- 
ſiderable to be neglected. The firſt is a polition 
| borrowed from Ariſtatle and Des-C: ies, that 
matter differs from matter only in foren, re- 
-tawing all other properties in common *, ” 
at this cannot be admitted without tome 
| pt ol; becauſe it is the very point in queſtio: 
That gravity is one of thoſe. propcitics which 
aerctained in common, though the form ot tag 
matter be different, is an article, which has 
never yet been proved ; and I kvmoni: y think, 
never will be, the propagation of light trom the 
n being a a poſitive inſtance to the contrary, 
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It would be weak to oppoſe: an unf pre 
aſſertion, a mere logical ſubtilty, to 0 Plain 
and ĩm portant a matter of fact; the conc lu 
from which is ſo viſible, that nothing Hut art 
or prejudice can avoid it: It depends not «+ 
words, but-on the viſible conſtitution of 4-1; 
and offers itſelf to the common obſerv..tin of 
all Men in the great out-lines of naturc. ' 
162. Another method of evading th': 4. 
ficulty, is, to repreſent the element of Fe, 
matter of light, as a mere nothing, . 
ſtance, which may occupy. a {pace in {© fingy- 
Jar a manner, as to leave it empty* ; An it 
ſeems to be queſtioned, whether a Reader wil 
recollect that there is ſuch a fluid as that g 
in the ſolar Syſtem +. Where we might have 
hoped to receive from ſo maſterly an hind {om 
inſtruction concerning the nature and utc of 
this wonderful fluid, we are amuſed with 
long account of tranſmutations, una 1nd 
romantic, founded on an experiment of Vir, 
Boyle, in which he thought he had o 
fixed Earth from Water. But Barr haute carc- 
fully examined this, and found it to ben wil- 
take, Hence however Sir Iſauc inferred, that 
as Water is turned into Earth; ſo gie ies 
are turned into light, and light into bodies 
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Empty celeſtial ſpaces. Opt. Q. 21. T9 
forts vapores longe tenuiſſimos, et trajectos 11 
radios excipias. p. 328. Princ, Sec 999% 
Edition of Boerbaav?'s Chymiſtry. V. I. 
[| Mr. Boyle has an hydroſtatical experimes '9 
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caſion, all this is render d very improbable, if 
not altogether impoſſible. He is of opinion, that 
the primitive particles of Bodies will © compole 
bodies of one and the fame nature and tex- 
« ture in all ages“; with which all tranſ- 

mutations whatſoever are inconſiſtent. In ſhort, 
the matter of light ſeems to have been but a 
| troubleſome gueſt in the mathematic Philoſo- 
| phy, though the Author of it was indebted to it 
| tor the beſt and molt durable part of his repu- 
| tation, And long may it laſt; it is no intereſt 
| of mine to wiſh that the fickleneſs and incon- 
fancy of mankind may ever deprive him of it. 
| He atks „Is not fire x body heated ſo hot, as 
to emit light copiouſly ? For what elſe is 2 
$ © red-hot iron than fire +?” Let us anſwer 
this, by putting a like queſtion concerning the 
element of water. Is not water a body wetted 
* {o much, as to wet every thing elſe copiouſ- 
« ly? For what elſe is a wet ſponge than Wa- 
" ter?” In this latter example every Perſon 
will allow the ſponge to be a diltin&t body 
trom the water, containing that element in its 
vacuities. Now: fare is as truly an object of ſenſe 
5 water; and hath as many properties to diſ- 
unguiſh it as a fluid. What can a red-hot iron 
de therefore, but iron and fire, that is, iron 
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prove, that when the weight of any metal is in- 
cad by fire, the fire is not turned into metal. 
Opt. 376. + Qu. 9. 


with 
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with. the element of fire in it; as boiling water 
is fire and water; and may be detnonſſcat ted 
be ſuch; by including it in an {exhauſted ed 
er, as well as by ſome other methods; th 
I preſume,, the epithets red ht might accor; 
better with the inclinations. of Sir 2 that 
a noun ſubſtantive would have done. 

163. I cannot take leave of the ſube a 
Attraction, without obſerving with how mach 
greater propriety Mr. Barrow's manner o 
ſoning, on Ather, might be applied c . 
meaning term, Attraction; Which I 
almoſt in his own words. Ser Scl. 8 g. Part ill 

164. IT is 1 irprifing- to ebjerve Hort, ery /ond 
he and many others. ore. of Attraction 
counts for the Cauſe of Gravity therevy, 111 
for Electricitv, a third jor Magnetifin,, + / 1 
for Coheſion &c. In ſhort, we, Wart 11900 
but a proof of the exiftence of fuch 1 Prind we 
in Nature #9 account for almoſt every Fan mg bl 
Brut is it not a prepoſterous method of (1 Proceed, ding, 
fo account for any thing by a prin 2 5 „ 7% 
2naccountable, and utterly unknown ?——- d 
might add, a principle. ſo unintelligt hen 

nature, that its greateſt Advocates aro 16 tat 
divided in their Opinions about it, as not t0- 08 
able to determine whether it be a CA o 
Effect, as Mr. Janes has fully ſhewn.—— 4's 
even when Nature proves too hard fo: Hu 
ple, which is frequently the caſe, mY 
ſeem convinced that a variety of things appei 
to be Periaymned by Impulſe, which a it 

Mel y 
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merly attributed to Attraction; yet fo tenacious 
we they of the favourite term, as to infiſt that 
nee the fame effect is produced, and the fame 
thing meant, it is indifferent whether we call 
t attraction or impulſe, and therefore upbraid 
thoſe with perverſeneſs who are of different 
| {entiments with them, as diſputing for what at 
moſt is no more than the meaning of a Term. 

16. But this is ſuch an unparallelled irra- 
tional ſtretch as muſt be deem'd unpardonable, 
| ere our Language more barren than even the 
Hebrew itſelf: Whereas, to ſey the truth, the 
Eaglih Tongue is fo far from being charge- 
able with ſuch ſterility, that, if poſſible, it is 
wo fertile: The learned Dr. Johnſons obſerva» 
tion on our Language is, that a ſtop ought 
Eto be put to the growth of it; for if it were to 
continue to increaſe its luxuriancy, and to be 
dll more and more enriched with words, it 
would at length become like the Lady who was 
borne down by the weight of her own cwels. 
But to return. 

166. Since the component parts of the elec. 
ical fivid are in an elaftic and repelling ſtate, 
the effects of the experiments can therefore 
never be rationally accounted for by atttaction; 
we was my reaſon for conſidering them 1n a 
light fo different from moſt other FleQricians. 
hut the principal caaſe of the many am- 
utes attending Electricity, appears to pro- 

* from the want of a better acquaintance 
th the Air; I defire therefore briefly to te- 
| ee ſume 


were impervious to the common Arr, . 


"(498 ) Parr Ill. 
{ume the ſame ſubject fo far as to enquire why 


conceptions were formed of it, betore it Was 
illuminated by the diſcovery of the Fe 6 the 


electrical fluid by Profeſſor Muſthenbroek, wh 
I call the Ara of Electricity. 

167. By means of particular Operations in 
Chymiſtry, and ſome other experime!. 141 
the invention of the Air- pump, it 9 01.6 


ver'd that Air might be very plentifull btain. 


ed from many different Bodies, Wich le! 
that period were never thought capable «1 « 
taining it; but as ſuch an active Ather or pr 
Air, which Sir Iſaac Newton had pointed an. 
was not only excluded by many of tis Die. 
ples from the pores of grots Bodies, but its ver; 
exiſtence allo denied; the accounting tor thr 
production of Air froth ſuch denſe lioies 
tended with the atmoſt difficulties. '1 | 
remaining ſubterfuge, as it ſhould tro, v 
to attempt to prove, that the Elem were 
tranſmutable into th other, and that a co. 
ſiderable part of groſs Bodies was con: dl 
into Air, and Whit pray 
—_ ingredient of their fitſt 232 n. 
58. Amongſt the defenders ot t 
is renowned Dr. Hales, in his ves 
tics, has diſtinguiſhed himſelf, an 4 & ms | 
have made the moſt of it of any one. 9" 
have gained over the greateſt number p10." 
Iytes to ſuch an unnatural opinion. 
169. He, by the force and action on 
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Ziſtillation, fermentation, efferveſcences of acids 
with alcalies, &c. fo tortured groſs Bodies with 
eyneriments of various lorts, as to volatilize a 
very conſiderable part of, and, as he thought, 
10 convert them into a quite difterent element, 
ic into Air, which naturally inclined him to 
be es that Air was no ſmall part of the ſub- 
tance of Bodies. 

20. But if ſuch a doctrine were allow ed, 
Fl confuſion and inconfiſtendies would be 
| diffuſed through ey very branch of natural Phi- 
lofophy * Inftead of clearing it of ambiguities, 
what a multiplied number of them would be 
ntceſſar ly introduced thereby? If that were 
bound reaſoning, it would be no difficult taſk 
in che next place, to prove that the number of 
elements were reducible to one only ; For it 
ve could fo eaſily metamorphoſe grols Bodies, 
| folids and fluids, into real Air, conlequently 
they muſt be compoſed of Air; and as ior Fire, 
| It wa3 denied to exiſt long before. 
| 171, But if we allowed of a probability of 
| be truth of a tranſmutation of the elements 
9 cach other, muſt we not then be conſtrain- 
ed to allow that Philoſophy is in a molt fuctu- 
King condition? e. gr. The current opinion 
, that groſs Bodies are convertible into Fire, 
Wazreas Dr. Hales can as ealily prove that they 
are convertible into common Air, A few 
i this learned Doctors Experiments, togethet 
With his manner of Reaſoning thereon, may nor 
be unacceptable to the inquiſitive Reader. 
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SECTION 172. 
4 Specimen of Dr. Hales' Method 1, 


converting groſs Bodies in? 
means of Dijtillation, &c. 1 (in 
Remarks of the Author ther: 501 


VEGETABLE STATICS, Vol. if. 
EXPERIMENT LV. 


YER OM half a cubic inch, or 11; 
% F grains of heart of Oak, freihi cut from 
Nye the growing tree, were gencrots. [01 
cubic inches of Air, i. e. nei 
ty equal to 216 times the bulk of the g 10 
2 its weight was above thirty grain», 5 port 
of the weight of 135 grains of Gal. i took 4 
like quantity of thin ſhavings from tete 
piece of Oat, and dried them gent y 
diſtance from a fire for 24 hours, in hill 
time 44 grains weight of moiſture had © ayv- 


rated; which being deducted from 


grains, there remain 91 grains for 
part of the Oat: Then the 30 grains 0 1 
will be 3 of the weight of the lolid part of the 

173. Eleven days after this Air wir /'« "MN 
| ata live Sparrow into it, which dic ia 


ly, ” E 
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+ EXPERIMENT 37. 


174: From a cubic inch, or 318 grains of 
P-25, were generated 396 cubic inches of Air, 
or 113 grains, i. e. ſomething more than 3 of 
the weight of the peas, ” 

i175. * Nine days after this Air was made, 
| litted the inverted mouth of the receiver 
which contained 1t, out of the water, and put 
1 lighted candle under it, upon which it in- 
ſtantly flaſhed : Then T immediately immerſed 
the mouth of the receiver in the water, to ex- 
tinguiſn the flame: This I repeated 8 or 10 
times, and it as often flathed, after which ir 

E ceaſed, all the ſulphuteous {ſpirit being burnt.” 
ö 1706. „It was the ſame with Air of diſtilied 
E Ovſter-ſhell and Amber, and with new diſtilled 
Air of Peas and Bees-wax. I found it the famg 
allo with another like quantity of Air of Peas; 
notwithſtanding I waſhed that Air no leſs than 
eleven times, by pouring it ſo often under wa- 
ter, upwards, out of the containing veſiel, into 
another inverted receiver full of water. 


Experiment 87. 


177. © Twenty ſix cubic- inches of Apples 
being maſhed Augr/t 10. they did in 17 days 
gencrate 968 cubic inches of Air, a quantity 


eo <4 


neither reſorbing nor generating Air in many 
days. | | 17 
$0 Bak 
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Experiment 89. p. 213. 

178. Speaking of the lame experiment. e 
adds, This Air, when in the Apples, mus 
be compreſſed into lets than a forty eight ji; 
of the ſpace it takes up, when freed from tic, 
and it will conſequently be 48 times 
denſe; and ſince the force of comprei!.: 
is proportional to its denſity, that forcc 
compreſſes and confines this Air in the Atm: 
muſt be equal to the weight of 48 of 
moſpheres, when the Mercury! in the ür 
ſtands at fair, that is 30 inches high. 

179. Now a cubic inch of M: ary 
weighing 3580 grains, thirty cubic inc 
(which is equal to the weight of our 
{phere on an area of a cubic inch) will v gh 
181 Dau, 5 Ounces, 215 grains; and 4 
them will weigh above $36 pounds: 
therefore equal to the force with which ar: : 
{quare of the ſurface of the Apple would «© 
preſs the Air, tuppoling there were no other 
ſubſtance but Air in the Apple: Ant it we 
take the ſurface of an Apple at 16 ſquar- 925 
es, then the whole force with which that {ir 
would comprets the included Air, ** 
13383 pounds. And fince action and re- nin 
ard equal, this would be the force, with v1! 
the Air in the Apple would endeavour t ov 
pand itſelf, if it were there in an alle 11 
ſtrongly compreſſed ſtate ; But fo great 4 
panſive force in an Apple would certain rend 
the ſubſtance of it with a ſtrong exploſion, eines 
Cit) 
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cially when that force was increaſed by t tho 
rous influence of the Sun's warmth. ' 

180 To convince Dr. Hales that the Air 
contained in an Apple is in an elaſtic and com- 
prefied ſtate, notwithftanding it does not rend 
the Apple in the manner he tuppoſed, I (hall 
ranicribe an Experiment of the ingenious Mr, 

Martin, with an Apple uit gathered from the 
tee. 

181. © I connect it (faith he) with a piece 
of braſs and fink it to the bottom, in a glaſs 
of cicar water, having firit made a few holes in 
it with a pin Then I cover it with a glaſs, 
and as I begin to exhauit, you fee the Air ariſe 
2 the different parts of the Apple, but par- 

cularly from the holes made with the pin. -— 
As I further proceed, you ive the Air niing 

om the pores of the Apple in many lenſible 

cams. As the Air is {till farther rarehed, 
th Sen are more and more numerous, and 
te quantity of Air fo great, as to make a per- 
ect ebullition on the top of the water. 

152, © If the Vacuum remains for any time, 
You will fee the bubbles and ſtreams of Air 
continue fo, a long time; and if you look at 
ne gage, you will ſee the Mercury ſink in 
propor tion to the Air produced from the Appie, 
and this as often as the Experiment is repeat- 
At laſt I turn the Vent- ſerew, and the 


4 * 


* 


zur difappears at once. See his Gentleman 
and Ladys $ Philoſophy, P- 3817. 

183. Do not the eiteGts of this experiment 
mott 
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moſt evidently prove that the Air in an APH 
is not there in a fixed, but in an elaſtic fta. 
and that the only cauſe which prevents it from 
eſcaping out of it is the repelling fpring 4 
preſſure of the circumambient Air, fince ir 
was. no ſooner weaken'd, but it immediate 
began to eſcape out of it, in a great nuttthe! 
of viſible ſtreams, and at length, with s), 
violence, as to cauſe an ebullition of the Water 


S0 great is the propenſity of the Air 11 


Apple to maintain the equilibrium; and this 
is ſtill farther confirmed by ſeeing the mercury 
ſubſide in the gage, and that no ſooner was the 
Vent · ſcrew turned to let in the common Air, 
but thoſe ſtreams of Air immediately dia. 

184. The Dr. at the latter end of the th 
Experiment of his firſt Volume repent. the 
z 5th Experiment, concerning the half chi 
inch of oak —— There aroſe, he fays, tron! 
a piece of heart of oak 216 times its bus 
Air i Now 216 cubic inches of Air, compre! 
ed into the ſpace of one cubic inch, wou!d, 
if it contmued there in an ehſtic ſtate. prels 
againſt one ſide of the cubic inch writll cr- 
panſive' force equal to 3393 pounds eh. 
ſuppoſing there were no other ſubſtaucg u 
Air contained in it; and it would preſ 2210! 
the fix ſides of the cube, with a force cquz! 
20350 pounds, a force ſufficient to n 
Oak with a vatt exploſion It is very rt 10 * 
able therefore to conclude, that moſt of tne! 

— * NW 
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now active particles of the new generated Air, 
were in a fixed ſtate in the Apple and Oak be- 
fore they were rouſed, and put into an active 
repelliag Rate by fer mentation and fire.“ 

185. © And if to the air thus generated from 
a vellel of any vegetable liquor hy fermentation, 
we add the air that might atterwards be ob- 
ernced from it by heat Or diſtillation; and 10 
ar alſo the vaſt quantity of air, which by 
Ueperiment 73 is tound to be contained in its 
Vartar, which adberes to the ſides of the veſ- 
let; it would by this mrans be ſound that Air 
makes a very confiderable part oi the  ſubjlance 
" Veretables, as well as of Animais.” Veg. Stat. 
V. I. p. 216. 3d. Ed. | 

86. The Dedeor's rule of judging what 
11atity of Air was in the pulp of the Apple 
tore it was fermented, was by finding how 
much ſpace the ſame air occupied after 1 4 days 
irmentation. —— Since the air did not ther 
tend it with a ſtrong exploſion, he thought that 
ede a ſure proof of its being in an vnelaſtic 
ned ſtate while it was in the Apple; but Mr. 
artig s experiment on the Air-pump was a 
ll proof of the contrary, and therefore proved 
bis concluſions to be falſe. ——— NV. B. He en- 
dea ours to ſhew that this artificial Air took u 
u nge room after it was heated than before. 

197. * That I might be well affured, ſays he, 
at no part of the new air which was produ- 
Kun diſtillation of Lodies, aroſe either from 
"us grcaily heated air in the retorts, os from the 
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fibſtance of the heated retorts, I firſt 
red hot heat both to an empty glaſs ret 
alſo to an iron retort made of a muſkct 
when all was cold, I found the air 2% 4 »; 
more room than before it was heated : VH 
I was'aflured, that no air aroſe, either fm 
ſubſtance of the retorts, or from the heat 
p; 272; 195; 
199. If it ſhould be afked, how it cc 
paſs that ſo great a quantity of elaſtic air + .. 
nerated in Dr. Hales experiments a the 
bodies were diſſolved by fermentation, i/l;'1- 
tion, Sc. if a conſiderable part of the 
dies themiclves were not compoſed of air, |»: 
many of them were fo denſe and comjacte.! « 
not to admit the air into their pores ? 1 inf 077 
That to clear up this matter, it feems nec! V7 
to conſider, firſt, the definition of comm 1. 
189. In Air is conceived two parts, iN. v7 

4% more groſs which is raiſed and carrico oft from 
* the bodies of this terraqueous ma Tit 
other a fine ſubtile ſpirit, by means 
the former is render'd yolatile an clic 
Together they compoſe a medium, 1.0 
« elaſticity is lets than that of pure 110, #5 
« or ſpirit, in proportion to the quantity of 
* vapours, and heterogeneous particles c 
& ed therein. Secondly. Sir Jaa. Nero 
diſcovery of a ſubtile ſpirit or ether N lies 
hid in 1 pores of all groſs bodies, -arioned 
in that portentous paragraph With he 
concludes his Principia ; the truth 0! whicts 


1 
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fo manifeſtly verified and confirmed by means 
of electrical Experiments. 

190. The ſubtile Spirit or pure / Air, contain- 
ed in the pores of thoſe bodies before their dit- 
ſolution, do, When analyfed into its firſt prin- 
Cl ples, naturally mix and incorporate with thoſe 
minute particles of groſs matter, in a ſimilar 
manner, as when in their original ſtate, and 
thus an artificial Air is generated, as elaſtic and 
ponderous, and in moſt other reſpects, the fame 
2% common air, conſcquently es permanent 
that. —— The caſier the body 1s diftolved 
and the more freely the terreſtrial corpuſcies 
rite in the diſtillation, the greater is the qQuan= 
tity of what he calls the new generated Ar, 

191, This ſeems to be the only reaſon why 
fo great a quantity Was generated when the 
buman calculus was diſtilled; one half of thc 
weight of the ſtone was, by this means, vola- 
nized and incorporated with the contained, 
ether. 

192. This appears to be confirmed by con- 
ſidering a quite different and contrary decep- 
don, Which happen'd when the maſs to be 
ana lyſed contained almoit the greatelt quantity 
vi the pure elementary air or ſpirit, and very 
little groſs matter. 

05. In Experiment 66. Vol, I. Dt. Hulor 
"ing very little air in 54 cubic inches ot bran- 

: Had it been a highly rectified: ſpirit, he 
would have found none; all would have ctca- 


ped, there being no groſs matter to riſe and 
d d 2 inc or- 
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jucorporate with it to prevent it. 

194. Hence it comes to paſs that when t ere 
is contained in the maſs to be analyſed, 
greateſt quantity of all, of the pure lubtt cle 
mentary Air, that no artificial Air can the. 
formed. Rectified ſpirit of Wine icems, 
were, the pure Air or Fire, in a liquid! forn) 

195. What evidently proves the {pit 01 
Wine to be much more elaſtic than ohe? 
quids, notwithſtanding the Do&or cou! ks Nb 
tain no elaſtic Air from them, is anothe re 
riment of the ingenious Mr. Martin, u 
ſhews, that if a jar of the ſpirits be M 
the receiver of an Air-pump and the ex- 
hauſted, the particles of the : ſpirits expan 
ſuch a degree as to cauſe a perfect eb all 01 
as if boiling over the fire. Gentleman and 
dy's Philoſophy, Vol. I. p. 377. 

196, Towards the latter end of the Dor: 
Sgth Experiment, Vol I. p. 21 5. be fays, *!: 
« js very reaſonable to Gnclude that moſt ot 
+ theſe: now active particles of the neo 
rated air, were in a fixed ſtate in the 

and the Oak before they were roulc. ana 
% put into an active repelling ſtate, by ic 
* tation and fire. 

197. Is it not ſtrange that a Man th: 

ct penetration could perſuade hi tci tb 

ir when ſo violently compreſſed as tot 
but a 48th part of the ipace which it cc 

ed when in its natural ſtate, would requ/re ( 
much heat or termentation to roule ut | 


try 
II. 
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ys) to an active tepelliog £ Hate? — But-he 
ſeems to have overlooked a much more re- 
markable experiment than that of the maſhed 
Apples, viz. That of the cubic inch of Peas, 
jrom which, he informs us, werc generated, 
0h cubic tes of Air. | 
108. As the Air when freed from the math 
ed Apples therefore occupied 4 times more 
pace than when it remained in it; the Dogon 
s that ſuppoſing it elattic, ls in the 
Apple, it was equal to the ſp: ung and preſſure 
cove . by HI then conſquently, by the 
the Air of the Peas, before it was 
=h rom them, was cqual to the : fprit 5 and 
refure of 396 Atmoſp! heres, ſince it ce upied 
many times the ſpace of the bulk ot the > Peas, 
| after it was freed from them; and a much 
greater yet from the calculus hunzanus, that 
a 2ccupying 645 times the ſpace of che t ale 
clus, more than 13 times 48. See Vol. II. 
Exp. Iſt. P- 191. 
199. But as Nature is never known to act in 
un, a queſtion would naturally ariſe, What 
* featon can be aſſigned for diyetting {o prodi- 
u dent of air of its el iſticity, and what 
uſeſy purpoſe could the crouding of it into a 
[045th part of 1ts natural pace terve ? (which 
as the caſe in the air produced from = hu- 
mman calculus ) and ſhould, notwithſtandiso 
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„ Fenure fo great a heat 19 76 fe it ta an 
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200. To: lay 10 This muſt needs be cn. 77 
bd direction q an Alle cuiſe Being, wo! ud he 
faying nothing to the purpoſe, fince thi: ' 
true of all other operations of nature; be 
that would be too much like begging 10 
queſtion which ought to be proved, . That 


| 

there is ſuch a double capacity, as is ſup; 

of changing from a ſtrongly attracting, ' 4 4 

roy repelling el and vice verdi. 1 

1 
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SECTION 201. ” 
| 2 
4 The Author's ſth of the Efes, and 

| Dr. Hales' Ex Per iments. Ele, 
| can 
HAT I may keep clear of the fou the | 
| T F and odious imputation of pulling perin 
| ROK 1 * down freely, where I am not able to And 
| build up ſomething in its place that cla] | 
| may appear more rational, I ſhall here ce {ation 


the effects of the Doctor 8 Experiments | 110 a dit- 
ferent light, and try if they are not capable 
being render d more clear; for that will : 
dealing with him in the fame rational m any 


which 1 ſhould hope to be dealt with mm! 
15 


—— — — . — 1 
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by any one who ſhall attempt to pull down the 
Fabrick which T am now endeavouring to erect; 
that is, bot only by pointing out difficulties, but 
by hewing a more conciſe, and eligible method 
F folving them than I have done: By fach a 
plain and candid way of dealing, they will 
che no room for ill natured reflections, ſuck 
as, ON Fool. may ſoon afe more Queſtions than 
EN WISE MEN can ever be able to ſolve, and 
tue like. 

202. Suffer me but to compare Dr. Hales 
bodies while diſſolving, with thoſe operations 
of nature Which are particularly pointed out in 
he 4th Head of my Theory,” Part I. Sect. 50. 
and then the otherwiſe ſeeming paradoxes and 
diticuities-will ſoon vanith. 

203. There we thall find that the primary 
Arr or exquijitely fubtile and elaſtic Mther when 
its natural ſtate, by being mtimately mixed 
ond incorporated with the miſt minute parti- 

tles or uvia of the grafs matter, forms a ſe- 
| comdary Air, ſimilar in its. chief properties with 
the primary, fuch as, in its rarity, fubtilty, and 
 frrinanent elaſticity, tho in a mach li degree. 
And it muſt be confeſſed, the Doctor's artih- 
dal proceſs in Chymiſtry, is a lively repreſen- 
ation of the above-mentioned grand proceſs of 
Nature. 

þ 204. But ſince Sir Iſaac Newton's aſſertion 
? of a pure Air, ſubtile Medium, or Spirit, in the 
& porcs of groſs Bodies, proves true, and is rea-: 
led to our ſenſes, it becomes neceſſary to con- 
q ſider 


3 
0 


4 
V 


* 4 
5 
"if 
. 
* 
3 
A 
1 þ 
. 
1 
.» 


( 392 ) PART II 


fider Dr. Hales Experiments in a dif. 
light, by which means they will appear un. 
more. conſiſtent with the elt 'of Nati: 
Works. 

205. His groſi Dade: by being tortured wit) 
heat, fermentation, efferveſcences of acids 
alcalies, diſtillation, Sc. may very well be co. 
ceived as analyſed and reduced to a ſtats 1». 
proaching towards their primitive elemen'+, »r 
original atoms or corpuſcles. Secondly. 
being, 41 fay, thus artificially reduced almol! 0 
their original chaotic ſtate, the pure A 
Ather, which before ſuch diſſolutien la 
ccaled in their pores, is now at liberty and do. 
ſing with the terreſtrial effluvia ariſing fro 
thoſe bodies in their diſſolution, an artifi lx . 
is formed, permanent like the air of the att 
ſphere, and in every other reſpect like n 
cepting, that hereas the natural} air is falt 
to Animals, the Doctor's artificial air is noxiou- 
and ſoon proves fatal to thoſe that are pit in 
it. 

206. Nor can there be much room to 
der, that the quantity of the ſubtile Ather con- 
tained in the pores of a groſs body whoſe © di- 
menſions are only a cubical inch, ſhoul. ©: © ure 
ſo much greater a quantity of common a 
do but confider how many thouſand times more 
elaſtie and expanſive it is while it remain pure 
in the pores of denſe bodies than when it ö 
reduced down to the ftandard of common 


N 
* * 


64 


Lr“. 
Wed ſo 
dhe gr 
umen 
ry 


rendet 


| 1 orm 
Wercatl 
Voreto 
edi 
1 alone 


an WW ( 
dp f 
the at 
Wcover' 


Tat 
a 


j * ther 


(393) 


ir . So that as before obſerved, what appear- 
ed ſo much like aa inexplicable myſtery, viz. 
the great quantity of air in the Doctors expe- 
ments obtained from fo ſmall a quantity of 
vrols matter is, by means of this conſideration, 
tenderd natural, and agreeable with the uni- 
ſotm workings of nature; and at the ſame time 
greatly illuſtrates the truth of what Sir Jae 
Eorctold many years ago, concerning an elaſtic 
Medium in the pores of grofs bodies, which he 
alone diſcover'd, even without the helps we 
now enjoy which confirm it. And J cannot 
help repeating it, that this Nation may with 
the greateſt juſtice, boaſt of a Genius, that dif- 
Ecover'd what no mortal beſides ever did, vis. 
Writ, A ſubtile (Ether in the pores of groſs Bo- 
Let, and ſecondly, That tbe ame ſubtitle 
WE her was enducd with à rarity or thiuntſi, aud 


5— 


— 


According to Sir Jace Newton, the Ether when 
Leduc'd to common Air, is then decreas'd in its Ra- 
e and Elaſticity in the proportion of 500000 

10 1. and is Conſequently increusd in its Quantity 
[ the fame proportion; but Dr. Hlales not having 
tie lame evidence to prove the exiſtence of ſuch 4 
Jubtile elaſtic Medium or pureAir in the pores of groſs 
Podics as we now have, imagined that the Budics 
lnenitlves ſuffer'd a tranſmutation; not of the form 
only, but an actual tranſpeciation of the Elements 
then: ſelves, 1. e. from a groſs and almoſt inflexible 
uc, to the moſt flexible, and from inert terreſtrial 
F-rucics to active Air, and vice versd, 

T Princip. p. 393- 
E e e n 
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QE the ſame. time with /o great an elaſtic 77 44 


1 47 


as to be almoſs beyond ali buman cred'/ 14 
without which difcoverics, this active 4 
could never have been fo fatisfactorily cπνν WP ,! 
by electrical experiments, fince without . 
a futhcient light to proceed with ha! (4 * 
wanting. 

N. B. The greatneſs of the quant! 3 

tificial air that the Docior obtained 1! wn 

pure interſtitial air contained in a cube inch * : 
of groſs matter, is a ſtrong argument A. 
of dir 1ſaac's opinion concerning the g Ws 
of the degree of proportion F between tho vi 5 1 
carity and elaſticity of the primary air, d 1 2 
of the ſecondary or atmoſpherical air f q 
- 207. The Dactor, in order to cont m bi: = 4 
Reaſoning, and render it the mort wks 
adds, There are other inſtances in nature, 2 
« where the ſame particles are ſom 1 N 1 
« an claſtic, and at other times in a H i 0 
& Thus, fays he, in the Experiments oe « of 
«* tricity, the ſame particles of Tink}, | 7041, 1 0 
5% Sc. are, when approached by a“ las 
glaſs Tube, ſometimes in a rep * 8 
& elattic ſtate, and ſometimes un an cu INE 
* and cohering ſtate.” Veg. Stat. Vol. il ede 
1it Juipreęſſion, p. 279 1. to br 
3 ———— i — : 

3 Oprics, Quer. 21. ＋ i. e. 7000 mes, Lon ; 

4 If the Reader recurs to Part I. of.. 19 the D 
from S-#ion 175 to 189. he will be w BN that | 


| | - bY 
that Attraction has no ſhare in the above 1011096 
Initances in Electricity. 
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208. From the enſuing intimation it ap- 
pears, that the Doctor was fo clearly perſuaded 
of the truth of his hypotheſis, [according to 
which, the Air was endued with ſuch a dou- 
ble capacity as to change backward and for- 
ward from an attracting to a repelling ſtate} 
that he ſeem'd to think all mankind would be 
of the fame opinion: This being more than 
inſimiated in the following words. 

209, „ It will puzzle the Epreurrans to give 
a rational account how from a chaos, a mere 
| © necefiity of nature, and the caſual con- 
courſe of atoms, fo conſiderable a quantity 
of matter *, as we find plentifully interſper- 
{ed in animal, vegetable, and mineral Bodies, 
ſhould be endued with this doxble capacity, 
| « of 0 re natd, from a ſtrongly at- 
| © tracting fixed ſtate, to a permanently and 
vy elaſtic tate, and vice verad; this won- 
| © certul property of it, which is fo neceſſary 

for carrying on the conſtant regular proceſſes 
| © of nature, muſt needs be owing to the di- 

# rection of an All-wiſe Being. Veg. Stat. 
Impreſſ. rt. Vol. II. p. 281. 

210. But excluſive of ſuch a ſubtile elaſtic 
Fd, fince conſtant regular nature was never 
| before known to act fo irregulariy in order 

bring about her proceſſes, ſuch a conſidera- 
non alone is a ſufficient reaſon for rejecting 
ie Dedor's concluſions, and for our ſuſpicion 
that he had deceived even himſelf, in {ups 
Kir 
E e e 2 poſing 
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| ing that ſuch a procedure was directed h m 
an All- wiſe Being. Becauſe, that would ap- pl 
ear like a, much greater diſplay of inne ra 
5 than of infinite Wiſdom, fing ie 6s 
cannot eaſily conceive any one 40/e end that 6 
could be anſwered by it. And altho' Attrit c 
and impulſe in the fame agent be not perde 0 
impoſſible for infinite Power to accomplich. 9 
yet, as ſuch Power is always directed by int: 9 
nite Wiſdom, that fingle argument may co x; 
vince us that Power would never have been 6 
ſo wonderfully diſplayed, unleſs wile ends has « 
been as remarkably ſerved by it. « 
211. The ingenious Mr. Mortin hi fey 7 
ſeem'd ſo deceiv'd with the Dofor's Exp 750 
ments and Arguments concerning the trau im! no 
tation of the Elements into cach other, be ma 
exhibits an experiment which he thought hie- pe 
ved the fame thing fo effectually, that i it 1 e Cle: 
in his opinion very well pais for an e. ib! 
| tum crucis &. Dr. Black wrote in nt 10 aut 


the fame opinton. —— Mr. Macbride ſcen t9 
make great improvements in the lags. way: 
But if the Doctor's opinion of a tran ne. tion 
of the Elements into each other will nt ber 
examination, neither can the reaſoning ay 
other which are founded on the {ame pri pic, 
be they ever ſo artfully put together. 

212, Sir 1jaac Nas Arguments («0 
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much more concluſive as well as much more 
philoſophical and agreeable to the uniform ope- 
rations of nature, when he affirms that ** No 


66 


« himſelf made one in the firſt Creation. 


cc 


*' 


£6 


14 


ordinary Power is able to divide what God 


While the particles continue entire, they 
may compoſe Bodies of one and the ſame 
nature and texture in all ages. But ſhould 
they wear away, or break in pieces, the na- 


ture of things depending on them, would be 


changed. Water and Earth compoſcd of old 


worn particles and fragments of particles, 
would not be of the {ame nature and texture 
now, with Water and Earth compoſed of en- 
tire particles, in the beginning. If then 


no ordinary Power is able to divide what God 
made one: Much leſs can we at pleaſure tran- 
peciate the molt inflexible, groſs, inert parti- 
cles, and convert them into the molt fine, flex- 
ible, and active ones, as the Dodor's ſcheme 
ſuppoſes. | 


* Optics, Quer. 31. p. 376. 
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CHAP. XIII. Parr 11. 
SECTION 213. 


Gravity, with Reſpect to falling U 
conſidered. 


IN order to introduce what I hays t9 
2 1 advance on this Subject, I am cn. 
l 
214 


ſtrained to tranſcribe another yy 141 

of Mr Jones Eſſay. 

14. * I meet with a third objection 5 
he) which may be properly termed a π⁹⁰ {.c. 
one, and deſerves a particular conſfider:ticn, 
« have explained ( fays Sir Iſaac Nas in 
the /cho/mm generale at the concluſion © his 
Principia} the Phenomena of the Heavens a 
Sea by the Force of Gravity, which act, nor 
proportionably to the fa faces of the port it 
acts upon, as mechanical cauſes uſe to but 
in proportion to the quantity of {cd mor. ” 
215. © The fame thing is fomewha! 74 
rently expreſſed by Dr. Clarke in his notes on 
Robault's Phytics. 65 There are innumctabte 
„ Phænomena of nature, and*efpeciai!y that 
* principle of Gravitation in all matter, 
** cannot. poſſibly ariſe from the impulſe 0 b- 
* dies; for all Iupulſè is in proportion ic 
e ſurfaces; but Gravity is always anten 
0 to the quantity of ſolid matter; there 
“ Gravity muſt be. attributed to ſome e 
| | 7 „% Which 


r 
i: which can penetrate the inmoſt ſubſtance of 
« ſolid matter.” P. I. c. 11.and 15. 

216. © A Perſon who is tolerably converſant 
with the Writings of Sir 1/aac, would naturall 
apprehend, that this aſſertion of Dr Clarke is 
not conſiſtent with them, He has plainly de- 
clared, that © what he calls Attraction may 
« poſſibly ariſe from priſe. Dr. Clarke on 
« the other hand aftirms, that the ſame A. 
« trection of Gravity cannot ariſe from Impulſe, 
though Sir Iſaac, whoſe Philoſophy he was 
deiending, has granted the poſſibility of ſuch 
2 thing. — There muſt either be a flat 
contradiction between them, or ſome diſtino- 
tion is wanted with regard to the word impulſe, 
tor the clearing up of this difficulty. 

217 „The ſecret then lies here; the im- 
pulſe which Dr. Clarke denies, is corporcal im- 
pulſe, and ſhould arite from the action of ſome 
\mpelling matter: Whereas that which Sir 
Jae Newton allows, is incorporeal, if his Conte 
mentator Dr. Clarke, who muſt be ſuppoſed to 
have known his mind, has not miſunderſtood 
him ; for thus he has expounded the paſſage 
eri ſane poteſt ut ea efficiatur impulſu ſ nom 
uliſue cor porto It may be, that this (A. 
traslion is the effect of Iinpulſe, but this im- 
pulſe is nat corporead. ” 

218. The conſequence which every intel- 
ligent reader will draw from this doctrine of 
e pareal Impulſes, gave Mr. Leibnitz and 
chers occafion, to charge the Newtonian hypo- 
THeſts 
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theſis with the | impiery of making God the 97 


of the World, as the Heathens of old did. Hor 
this matter is not now before me; our bühne 
at preſent is to conſider the forte of this objec. 
tion ſo far only as it is phyſical. It is in f 1 
more than this mechanical cauſes to 
act in proportion to the ſurfaces; but the cu 
of Gravity acts in proportion to the qua 

of ſolid matter; therefore that cauſe cannot be 
mechanical. 

219. „ Thus much js ert that Frey 
mechanical cauſe, which is not ſubtile ens 
to penetrate the contexture of a ſolid boy, vill 
be top at the ſurface; and the action or forte 
of ſuch a cauſe will be ,Proportionable to the 
ſurface. If there were in nature 9 ot ne- 
chanical cauſes, but ſuch as act upon the by 
face, and it could be fairly made ont, th. 
jection would be pnanſwerable. It ougbt to 
have been proved, that there really are no other; 
at leaſt it Fond have been attempted : Y et 8 
far as I can find, it hath not; and I think it 
never will be, for the two following reaſons.” 

220. Fut, Becauſe there may be in ſome 


_ caſes an impelling matter, which is too til 


for the obſervation of our bodily ſeuſes And 
to conclude that there can be no mat 
agency, where it does not diſcover itſc!/ to the 
organs of the body, is rather too haſty. If the 
Parts of Man's Body, were of the ſubitance of 
Iron, and put together i in the fame manner, hs 


would 9 feel the cauſe of mag 
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plainly as he now perceives the heat of the Siin's 
rays, or the blowing of the wind againft his 
Face: But then it would be of ſmall uſe, to 
loſe the motion of the joints, and receive a po- 
lar direction in the Body, merely for the ſatiſ- 
faction of feeling, that the cauſe of magnetiſm 
material and mechanical; which perhaps may 
be diſcovered, to as much ſatisfaction, by a 
more advantageous method. 

221. © My ſecond reafon for believing that 
we are to expect no proof of this negativa 
comes a little cloſer to the point; and it is this, 
that the oppoſite affirmative is evident from a 
creat variety of experiments; there being in 
nature ſuch mechanical cauſes, as are able to 
penetrate the folid bulk of bodies, and whoſe 
actions extend to every fingle particle of which 
they are compoled. The. rays of lig can paſs 
as eaſily through the ſolid ſubſtance of glaſs, if 
not mare ſo, than through the open air: And 
i 18 plain, their effect on bodies is not regula- 
ted by the exterior ſurfaces, becauſe an hollow 
bubble of glaſs hath the ſame exterior ſurface, 
whether it be empty, or filled with water; yet 
the light is well known to take a different courte 
rough it in theſe two cafes. If a leaf of gold 
be held up between the Eye and the Sun's rays, 
they are not ſtopt by the ſurface of it, as a blaſt. 
vt air would be, but paſs its ſubſtance with 
zcat eale, and appear as a beautiful green co- 
bur on the backſide of the leaf. The electrical 
ue, when put in motion will paſs. off in a 
| 1 ſtream 
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| ftream through the denſeſt bodies, and car p.. 
| netrate the inmoſt ſubſtance of their ſolid „ 5 
| The influence therefore of ſuch a materia] cn 
will neither be confined to the fſarfaces, ny; 15 
| proportionable to them: And I am Willing t, 
think, that if Sir Jaa had lived to &- (+1; 
wonderful effects of this fluid, diſcover: or 
the moſt part fince his death, he would hi 
enlarged his notions very much with regard t to 
the natural power and extent of mecha7ij1:. ” 
222. There is hardly a motion in nature, 
which this fluid, when applied by a diligent 
ex perimentaliſt, is not capable of producing 
will give a re&iinear motion in all directen 
will produce the motions of rotation aud gebo- 
lution, as a common fire will alſo do: It will 
keep a body ſuſpended at a certain difianye in 
air, without any viſible. cauſe, and make it 
ſwiftly on its axis: It will accelerate vec-tation, 
increaſe the motion of the blood in the n 
raiſe water into tides ; and in a word, {cw 
itſelf, as a natural inſtrument, to be httle li 
than all- jufficient. 

223. From theſe and many other ex- 
ments open to common obleryations it mult iy 
pear to every unprejudiced Philoſoph:r, that 
nature is furniſhed with a mechanic:! cu 
whoſe activity is not confined to the furt 
of bodies, but extends to their conſtituent parts, 
that is, to their quantity of. jolid matter. 

224. © The ſagacity of Sir 1ſaac Neu 


could not well overlook. this; and he ann 19 
Bave 
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he apprehended ſuch a thing, having affirm- 


ed no more, than that mechanical cauſes uſe to 
act in proportion to the ſurfaces: But unleſg 
they always do ſo, by a neceſſary and invariable 
mle, the inference, that Gravity cannot be the 
dect of ſych a cauſe, is of no force at all. And 
there is good encouragement to think, that 
Gravity not only may be the effect of a mate- 
rial cauſe, but that it really ſo; and that this 
canſe might poſtibly be pointed out, and pro- 
rell by experiment. But I mat remember, that 
um not now accounting for the ditticulties in 
aural Philoſophy, but only removing thoſe 
objections, which lie in the way to a phy/ecal 
{lation of them. 

23 5. Mr. Jones informs us, that there is a 
ple mat hematical argument of forac weight, 
which ought to be conſider'd. It hath been 
objected, he ſays, that Gravity cannot be ow- 
ng to any mechanical cauſe from the manner in 
uch ſuch cauſes arc obſerved to produce their 
ellect. 

226, „ Thus, for example, when a Ship is 
Pit in motion before the wind, the velocity of 
de wind, with reſpect to the ſhip, will be leſs 
when the ſhip has acquired fome motion, than 
When it was at reſt, the accelerations in equal 
| moments of time will be unequal. After the 
wit impulſe, the acquired velocity of the body 
wil be ſubducting more and more from the e- 
"197 vocity of the fluid; on which account, 
Ne accelerations in equal times will be lefs and, 
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leſs, till the reſiſtance the body meets wil; jr 


its motion, becomes a balance to the force thy 
moves it; at which point the accelc: tj; 
wholly bal and the ſhip thenceforward yy; 
on with an equa] pace, | 

227. © This, it muſt be confeſſed, 1: von 
different from the manner in which the gau. 
of gravity produces its effect: For this Cause. 
whatever it may be, ace incgſſantiy or ce "us 
ally, and with the fame force upon a Bod y thei 
already in motion, as upon a Bod» rhe: 
reſt ; which appears from hence, that it | 
equal acceleratzons in falling Bodies in equil 
Times *.” 

228. This property of Gravity is m1 ike 
from ſome abſtracted mathematical 
which Galilæo confirmed by experime 1! 4 
Body ſhould continue to fall during the! cond 
moment of time, with the velocity it H . 
quired at the end of the firſt moment; it ought 

to fall vice as far in the ſecond moment, 41 
did in the firſt, But it is obſerved to ta! 4; 
as far; therefare it has derived from + a1 
in this ſecond moment, another third (14 10 
of motion, equal to what it derived it 7 
the firſt. And this law it will continue to ob- 
ſerve in all the ſucceeding moments, fo | far a 
human obſervation is able to follow ::.” 
.. 229. © According to the received p ce 
this argument, as here ſtated, bears had 
* WO: 
* Maclanrin's Phil. p. 241. 
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upon the mechaniſm of Gravity, What I havs 
to offer againſt it is this that the accelerae 
tions of a body, moved by wind or water, are 
continually decrealing oy upon this account —» 
becaute the velocity of the body, after the firſt 
impulſe, approaches ſenſibly nearer to the velo- 
city of the fluid. If the velocity of the fluid 
{hould be fo great, that the velocity of the bo- 
ay thall bear no ſenſible proportion to it, the ob- 
jection will vaniſh. And this obſervation, I 
bumbly apprehend, is applicable to the cauſe 
of Gravity. For if that effect is owing to any 
pbyfical cauſe, it will in all probability prove to 
be the ſame with that which produces ſuch 
wonderful effects in Electricity: The velocity 
of which, is not to be meaſured in any trials 
we are able to make upon it; and for onght 
we know, may be as great as that of the t 
in its progreſs from the Sun and Planets : 80 
that the velocity of a falling body, as far as ex- 
periments have gone, will. bear no ſenſible 
proportion to it. Therefore the effect ought ta 
be, ſuch as it is found to be. 

N, B. The Law obſerved by falling Bodies 
i that the accelerations. are as the increaſe 
ot the times or moments taken up from the 
beginning of their fall, in an arithmetical pro- 
greſſion of the moſt ſimple ſeries, . o, 1, 2, 
3» 4, (Fc, Whole exceſs and common difference 
5 one, and for that reaſon their ſquares will be 
found to increaſe according to the odd, i. e. the 
#10ven numbers 1, 3, 5» 7. Sc. 


© | 1 


That is, the fr? Series new the Number 
Moments; the ſecond Series, (being th 
Squares of the le ſhew the ſcveral acc 
tions or Spaces deſcribed every ine Mo- 
ment; and the 4% Series, the Increaſe 0: ©: 
ſquare. * 


| 2300. That which ſerves to illuſtr. ate and 
confirm the truth of Mr. Jones Opinic n con- 
cerning the cauſe of the acceleration of 1 


Bodies, is an Experiment, the effects wher: real 


molt evidently point out ſuch a „it, 
Fluid, perpetually paſſing down to the Earth 
from the upper Regions, but with W. 
city is uncertain; inſenſibly pervadins Yr the 
pores of groſs Bodies, and v//46/y drivin the 
magnetic Needle round and round the C 
at pleaſure, 

231. The method to effect this, and iy t!: 
means to render ſuch a deſcent of an elaſtic 
fluid ſenſible, is to bring the lower-end 0 any 
vertical iron Rod toward the North end vi tie 
Compaſs-needle, which will repe/ it fo long 2: 
it purſues it; but if it be brought neut the 

South end of the Needle, it will gen to u 
it round. And on the other hand, the upp: 
end of the Rod will repel the South cnc 


the 
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e Needle and ſeem to attract the North end *, 
is particularly deſcribed, Part I. Sect. 158. 
e not the cazſe of this the magnetic Fluid in 
4 different dreſs, i. 2. the Pneuma, or Spirit 
of Ether, fince iron and ſteel Rods only will 


v2 the purpoſe ? Whereas, the effects of the 
common experiments made at the eleCtri- 
Apparatus are equal with reſpect to all 


232, Hence it is evident that the magnetic 
virtue, or what is term'd Pueuma, Spirit or Hiſſence 
of Ather, is more active and ſubtile than the 
Echer produced in the common experiment 
made at the electrical Apparatus. Hence alſo 
the cites of the vertical iron Bar, indicates or 
points out an Clathc fluid conſtantly deſcending 
through it, and that the ſame homogencou: 
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his Experiment is mention'd by Mr. Boyle, 
wo, alter ſpeaking of the magnetiſm acquir's by 
te lron Bars of Windows or any other that had 
bod a conſiderable Time in a vertical Poſition, 
1295; — 1 have found indeed that if a. bar of 
Hon which has not ſtood long in an erect poſture, 
be but held perpendicular, the fame Experiments 
will tucceed; but then this virtue, diſplay'd by 
che extremes of the Iron, will be ſo tranſient, 
iti the bar be but inverted, and held again 
Upright, chat end, which juſt betore was upper 
moit, and drew the north point of the Needle, 
WII now, being lowermoſt, drive it away; which 
will not happen to a Bar that has been for forme 
rears kept in the fame polition.“ Boyles Prod, 
rg'd by Shaw. Vol. I. p. 499. 
; fluid 
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fluid is as conſtantly paſſing through e 
Compaſs- needle, viz. from the South to 1! 
North end. The elaſtic particles ifluing Go. 
the lower end of the iron Rod, natural] repe] 
the ſame homogeneous particles flowing {von 
the north end of the needle, and for that 64 
{on the north end of the needle. necefiarily rc. 
cedes from the lower end of the bar; but wh 
3 to the South end, it has a quite con. 
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rary effect. In iron bars that have been long tho 
22 vertical, the effect is {till much orc: bey 
but of this more when I come to treat o tho! 
netiſm. | mi 
233. Since then a ſubtile elaſtic I uid 0 2 
evidently appears to be conſtantly paiting to the Urt. 
Earth from the upper Regions, 4s it not: ation: | one 
al to ſuppoſe that the conſtant current ere 
a ſubtile elaſtic fluid to the Earth, my tic nee 
principal it not the only mechanica! « mag 
the gravitating tendeney of bodies tow ar! een 
Earth's center? May not this, if the motion b the 1 
ſufficiently rapid, accelerate the motion c . then 
ing bodies in the manner Mr, Tones i 1 2: 
deſcribing ? And tho' mechanical cause were with 
obſerved to act on the ſurfaces only of od mon 
yet this cannot be univerſal; for do not thc c. laid | 
fects of this experiment as well as thoſe in t . 
tricity evidently point out a ſubtile elattic aH olan 
which penetrates to the inmoſt receſſes of com thro: 
pound bodies, and confequently muſt pret> up” 27 
on every the leaſt, corpuſcle, or moit aum ber 
atom of falling bodies? Theſe things come th 
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muſt not every ſuch body neceſlarily gravitate 
according to the quantity of matter contained 
in it? | | | 

244.” Such intercſting confiderations, tis pre- 
| (med, will meet with due attention; and the 
| (me kind of experiments be thought well 
| worthy of-cultivation by all true lovers of Sci- 

ence, particularly as nothing, before the diſco- 
very of ſuch a ſubtile elaſtic principle, was 
thought capable 'of penetrating and acting freely, 
beyond the ſurfaces of groſs bodies, which 
theſe experiments effectually ſhews to be a 
miſtake. | | 

215. That the magnetic virtue, the electric 
\rtue, and the fire of lightning, are all of them 
one and the ſame identical principle under dif- 
ferent forms, cannot be reaſonably doubted, 
ace the effects produced by each are the fame; 
magnetic polarity, for inſtance, is evidently ge- 
nerated in bars of iron and ſteel by means of 
the ſubtile elaſtic fluid conſtantly paſſing thro? 
them. [ 14 05h b. e217] ; 

236. Firft. Dr. Franklin has preſented us 
vith a method to give ſuch a polarity to com- 
mon needles as to cauſe them to traverſe when 
ad on water, and informs us that it was a 
irequent experiment at Philadelphia to give a 
polarity to needles by paſſing the electrical flaſh 
through tbem | 

247. Secondly. From the effects of the above 
epenments it evidently appears not only that 
« Wbtile claſtie medium is conſtantly defeend= 
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Needles were reverſed, the North point tum— 


ing to the Earth / but alſo that the (1, Inh. 
tile agent by means of ſuch deſcent, is the cy 
why iron and fteel bars are magnetic in, 
pregnated, and as we allo find by expericnce 
that it paſſeth more freely through ther than 
through other metals: Is it not then ren 
to ſuppoſe that by ſuch a conſtant current tha 
the pores of thoſe bars, it forms ſomervhsr 1 
apt roads or channels, fince it is always fn 
that the longer ſuch iron vehicles have {took jy 
a vertical poſition, the more effectually is that 
property impreſſed on them ? 

238. Thirdly. The ſame thing is H 
from a flaſh of lightning as may be eff 
a flaſh of electrical fire. By flaſhes of 11 
ning Captain WaddeV's Compaſſes e? 
the virtue of the Loadſtone, or the poles oft 


ing to the South, See Dr. Franui | cu 
on Electricity, p. 90. | 

239. If then Sir Iſaac Newton's ri} ule of 
Reatoning in Philoſophy be juſt, which Sani 
of no more Cauſes of natural Things 1144 fichte 
are both true and fufrerent to euplaim thor . 
peararnices, we mult conclude the Fire ie 
ning, the electrical Fire, and the magnethe. 
virtue or Effluvia, to be one and the e 
tile claſtic Fluid, acting in different Form: 
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C HAP. XIV. Fs III. 
$E CTAON 246. 
A Summary of Mr. Jones E ay. 


XK AVING occationally given my 
N by Readers, in the courſe of the preceding 
JH \$ Pages, ſeveral pertinent and intereſting 

Quotations from Mr. Jones celebrated 
Eſſay, in order to excite them to feaſt their 
intelie&ts with the {ill higher Entertainment 
which they will be ſure to find from ther pe- 
ruſal of the whole ; I ſhall now beg leave to 
luhjoin @ compendious view. of that Curious 
Tra& executed by the ſame maſterly hand, as 
à farther Specimen of the great Talents of tha 
zcompliſhed Writer, whoſe Work is too nervous 
in every line to bear the leaſt abridgement, and 
can then only be read with all its "advantages, 
when it is read in the form in which the inge- 
nous Author himſelf has preſented it to the 
W orld. 

241. „It may be of uſe now, ſays he, to 
collect into one view the evidence that hath 
been offered; and to conſider at the ſame time, 
| what, and . much, we have a right to con- 
Cude from it.“ 

2242. © In the proſecution of this work upon 
| tie Mechaniſm of Nature, I have endeavoured 
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to diſprove all that hath been advanced os 
other fide of the queſtion; and to eftablit!: ( 
athrmative, by an induction of fo many py. 
tive proofs from nature and experiment as nay 
ſerve to put it out of all diſpute.” 

243. PFirſt then, it is clear enough, the. 
the operations of nature may be mechanics], 
notwithſtanding all the objections, argue, 
and demonſtrations, which have been invciitcy 
to ſupport a contrary opinion. Sorne of tlic 
objections are no better than naked and u. 

orted aſſertions; which prove nothing, 
that the Authors of them: were periuat © 
what they aſſerted. Other objections are Crow! 
from the difficulty, ' which the learn 
found. in aſſigning a mechanical cauſe {or tome 
particular effects; and theſe difficultics !11; 
been improved into abſolute impoſiibilitics : As 
if it were impoſſible for God to contrive, vii 
it is not eaſy for Man to comprehend. CG 
hath been a great difficulty: Gravity another 
ditficulty: And if there were five hunde 
more, would it not be wrong to draw any vu 
ſitive conclufion, from what, by our own coi. 
feſſion, we do not underſtand ? The indutiry 
and experience of future times, taking all 04! 
advantage of ſome modern diſcoveries, m 
make ſome things clear and caſy, which at prc- 
ſent are accounted unfathomable. And Man, 
ter all his labour in this life, muſt expect to tn. 
many difficulties, and have the mortincation © 
be ignorant of many things. But how pre pole 
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rous would it be, to begin a ſyſtem with thoſe 
Articles, concerning which we have no certain 
mnowledge! It would be like the practice of an 
75 hitect, who ſhould undertake to build a 
Church, and begin with the weather- cock.“ 

214. As to Arguments, the molt irapor- 
tant of all others, and that which moit nearly 
Acts the notion of an univerſal mechaniim, 
the proof of a Vacuum: Not only as the po- 
{tion ittelf doth neceflarily exclude all ſecon— 
tary cauſes z but as it pretends alſo to be 
tounded on fac Qs. 

24 5. « 'The Barometer {inks whe m it is car- 

ried higher up into the atmoſphere ; but che 

gument, commonly deduced from this cxpe- 
ment, proves fo much, that it proves nothing. 
For at this rate, there ougnt to be a vacuum, 
where our ſenſes, with the help of tome com- 
mom experiments, aſſure us there can be no ſuch 
tung. Fire, which burns and fiimes beyond 
the height to which the twilight is cxte nded, 
will neither burn nor flame in a vacuum.“ 

240. * Sound alſo 15 tranſmitted from thence, 
it accounts atteſted in the beſt manner deferve 
ay credit, perhaps more audibly than it would 
be at au equal diſtance upon che Earth's ſur face. 
Theſe obſervations will not conſiſt with a va- 
num: They will only lead us to ſuſpect, that 
ine element of Air is but imperfectly undcr- 
licod, *? 

247. 6 If we go higher up into the heavens, 
WE again we meet With the Pheromena of 
Comes 
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Comets; of the Philofophy of which Bodi: 


little more appears to be known, than that 


diſprove the notion of a celeſtial vacuum 
they burn, and flame, and fend out vapou:.. 
as they would do, if the Air were eln 
them. Sir {/aac Newton hath been beo 
with us in ſtating this argument; thong 
oppoſition to his own opinion, upon fone «ther 
occations. 
248, © From. the re/tance of different me. 
diums, a demonſtration 1s ſuppoſed to have ari- 
ſen ſor the proof of a vacuum, as abſciuccly 
neceſſary to an undecaying motion. 
249. A Body, it hath been aſſerted, m 
its motion, by COMMuUNIcating it to the mcdiun 
through which it paſſes : And this ſuf tien 
15 well known to be the foundation off 1 
mous ſuperſtructure, which hath done mil! 
honour to the geometrical talent of Sic. | 
Newton. It is upon this account only, 1! | 
will have the celeſtial ſpaces to be voi! © 4! 
ſenfible matten; and thence he takes 0002/1511 10 
introduce traction and projection as t] nc + only 
oſſible cauſes of the planetary niotions. 
as in fact, a Body may preſerve an equa! = 
through any medium, and its reſiſtancæ all be 
no argument to the contrary, if that ede 
is appointed to act as the immediate cc 9! © 
motion. Nor is this a bare ſpeculation, 104 
ing on ſuch princ.ples as muſt be commit! ted 
the courteſy of the Reader ; for the ng 
reducible to practice.“ 
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250. „ Air is a rehfting medium; yet in- 
ſtead of retarding the motion of the Lanp-ma- 
ine by its re glance, it preſerves that motion 
1 its impulie. And if the motion is diſconti- 
dued at laſt, this is not owing to any defect or 
irregularity in the cafe, but to the imperfection 
of the materials. It the materials, which are act- 
ed upon, would but continue in the ſune ſtate, 
the motion would be unretarded, ſo long as 
Air and Fire, which are the cauſes of it, fubii{t 
n ihe world. 25 
251. © In this experiment, the cauſes are 
not artificrel and violent, as when a circular 
motion is given to a ſtone whirled about in a 
ling, or to bullets carried about in a box by 
e revolutions of a centriſugal-tabis Vc. bit 
tuch as are ſupplied by nature itſelf, in its re- 
zalar method of acting; which both begins, 
COA the motion · F. What is done by 
nature in one caſe, may certainly be done in 
chers. The Planets themſelves may be carried 
round in their Orbits by the fame means. 
252, „The Heavens may be filled through- 
out with an ætherial fluid; not infinitely rate- 
bed, unreſiſting, and impotent; but denſe, and 
continuous in its parts: For if ſuch a fluid is 
contrived, by the great Author of nature, to 
govern and regul⸗ ite the planetary motions; 
let us fear, that it will obſtruct and re- 
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* A mechanical Experiment, 4 A true 
phyſical Experiment, 


tard 
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tard the motion which it giues. From al} thi. 
we have ſufficient reaſon to conclude, tha 
operations of, nature may be mechanical. 
2523. © Nor is at leſs evident that they really 
are ſo. In all thoſe experiments, Where 
can be no reaſonable doubt about the e 
tion, matter is found to act upon other 121 -1+er, 
for the producing of the effect; and w- ar 
able to trace this in ſuch a variety of inſtance, 
that unleſs the world is governed by 05.114 
and contradicory principles, the fame ui 
muſt obtain throughout the WhO. 
254. »The Body of Man, which ish 
eſt piece of machinery in Nature, is made 
and Hear, and. ſpenł, upon mechanical 
ples; and it dies without the conſtant in. 
ſion of a material force upon it, from the cl: 
ment of Air. By. the preſſure of this A the 
Mercury is made to riſe in the tube 0! + 0 
meter: Hail, ſnow, and vapours, arc med 
in the atmoſpherical Regions, by the d cen. 
temperatures of it: The Clouds arc fultained 
by it, and driven about to, Water the 
Plants grow and are nouriſhed by it: tv! 
it, there could be neither Sound, Voice, no 
Language: All Fires would, be extinct : 4ll 
Animals, whether Fowls, Beaſts, or 1/165 
would periſh; and the whole World would 
languiih and decay.” = | | 
255. © For thoſe effects, where the ce 
not ſo obvious, a more ſubtile Atber is provi 
dcd ; the reality of which hath been provech 
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ind many of its operations pointed out by ex- 
deriment. It is capable of being transfuſed, as 
a element, from one parcel of matter to ano- 
her. On forme occaſions, it will add a remark- 
le increaſe to the weight of Bodies. It will 
enter the pores, and fill the interſtitial vacuities 
oll other ſubſtances; and it acts with a force, 
ind a velocity, adequate to all the effects we 
m defire to aſcribe to it. It gives an elaſtic 
force to Air, and occupies every ſpace from 
which the Air is exhauſted. In Electricity, it 
hewes itfelf to be /ghr, and will occaſionally 
burn and conſume Bodics as Fire. It is there- 
ore both Light and Fire: Light, as it illumi- 
nates, and renders objects viſible: Fire, as it 
burns and conſumes what it acts upon. In the 
ue of lightning, it appears by inference, to 
conſiſt of the ſame matter with the rays of the 
dun; a conſideration, which, in common with 
many others, renders it univerſal to the whole 
yſtem of the Creation. 

2:6, © Theſe are the inſtruments, which 
God hath manifeſtly ordained, as ſecondary and 
ſubſervient to his own Power, in the Occono- 
my of the material world; and they are fo 
univerſally extended, and incorporated with 
other things, as to be ſerviceable in the motion 
of all its particular parts. Some or other, and 
in many caſes each of theſe, are preſent to all 
thoſe effects which have fallen under the obſer- 
vation of Philoſophers ; and there are no other 
cauſes to be found; unleſs we afcribe unintel- 


H h h ligible 


— —— — — ——— A — — - 


( 418 ) PART It 


ligible and innate powers to inert matter, e. 
by making the effect to be the Cautc of ; 
er can ſuppole, againſt the dictates of rea a 
common ſenſe, that God, who hath die 
theſe means, hath made it a rule to act with 
them. Of theſe both Art and Nature recene 
the benefit in common.“ 
257. What ſtrange things are Won ht 19 
paſs by every ordinary "Blackſmith, only by the 
application of fire and air from his tor: ** 
his bellows ? If he turns theſe out of . 
the ſtrength of his hands will do him bu litt. 
fervice ; and the reſt muſt be left to att ticn 
and repulſtons: But iron and brats do rc: wn. 
deritand the force of tuch Philoſophy. \\ | 
would the Chymitt do, without his furt 
and his refrigcratories? Hence procce 
ſeparations, ſublimations, condenfations, de. 
tions, digeſtions, chryitaliizations, and ach 
like. With the help of theſe natural a 
very few things are too hard for |: an, but 
without them, his wholc Art would bc at ; 
ſtand.” 
258. The Chemiſt ſees this and contei 
es it; tte cannot but obſerve the uſes of 
and air within the ſphere of his 1 oratory; 
and is thence naturally led to acknowledge tici 
uſes in the greater operations of Nature. er! 
it comes to paſs, that there are few c}1-mica 
Writings extant, which will not afford lon! 
light toa natural Philoſopher ; but aboyc al 
others, the Writings of Dr. Boerbaave ought! 
be valued on this account,” 250. 
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280. What fruit then can he expected 
{rom the labours of any diſquitite Or, where he 
neglects theſe elements, and would baniſh them, 
0 make way for ſuch cauſes only as can ope- 
rate in a vacuum? He muſt of courte deface 
the chief beauty of nature; which is no where 
| { conſpicuous, as in the dependence that is 
etabliſched between effects and their cauſes; 
| 2nd muſt empty the world of its matter aud 
| mechaniſm, only to fill it with difficulties and 
| myſteries. If he deſtroys the connection between 
| the parts of matter, he muſt pretent us with 
uch a picture of nature, as can reſemble no- 
| thing but the bones of 2 ſkeleton, which cannot 
| {tir one ſtep upon natural pr inciples : - Whereas 
be Work of God is worthy of its Author, and 
che frame of Nature is a perfect and well con- 
E netted body, furniſhed with all in proper 
$ muſcles and ligaments. 'Lhe bones are united, 
moved, and lifted by the muſcies : i an Ana- 
Iumiſt, in deſcribing the wonders of the hu- 
Im frame, ſhould leave out theie, he muit 
lappoſe the bones to move themſelves ; after 
hich, he might go on to argue 40myd the 
muſcles, 18 things uleleſs and unneccllary, mere 
obſtacles g the tree and eafy motion of the 
| bones within their ſockets ; and then he would 
pbiloſophize juſt as they do, who forget that 
ſud matter of the Heavens, by which all other 
tungs are moved and connected together, and 
Ice occult powers in the ſolid matter of the 
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CHAP; XV. © Part III 


SECTION 260. 


A brief Account of Magnetit 
KKK AVING, I hope, ee „ pro 


K ; 
> H * ved that an active Matter exiſts in Na- 


N ture, as well as a paſſive, and an 
former is real and true Fire; 1 I 
now proceed to enquire how tar that ay 
Principle may be reaſonably ſuppoſed to be con- 
cerned in producing the various Phwnomena 
of Magnetiſm. | 
261, Now Magnets are oft two Kinds, 1 
tural and artificial. By natural, a 
not only the Load-ſtone, but all iron E 
by long ſtanding in a vertical poſition- 4 
quired a magnetiſm, that is, Properties fn a 
with thoſe of Loadſtones: Theſe 1 
natural magnets, ſince they naturally - acquire 
the magnetic virtues; and this is Ben an in 
portant hint, that were it duly attend to, | 
might conduct us to a ſatisfactory c lend 
of that near and myſterious uch of Phi- 
Jolophy. — The moit remarkable (16 
bars are thoſk. on Towers, and in the . g 
bf the moſt ancient Buildings, fuch as [onal 
ries, Churches, Sc. ſome 1 whien c ex i14bit 


Magnetiſm męre powerful than the / 
itſelf. 
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262. Mr. Bale obſerves © that the iron bars 
« of Windows by having ſtood very long in an 
erect poſture. grow magnetical, inſomuch 
« that ik the north end of a poiſed Needle be 
# applied to the bottom of it, chat end will 
« drive the Needle away and attract the ſouth- 
« ern z and if the Needle be raiſed to the up- 
per part of the bar, the north end will he 
« aitracted, and the ſouth end repelled;” The 


the Cathedral of Worceſter, 

263. M. Lewenboech gives us an account of 
an iron croſs, Which was fuppoled to have ſtood 
on the ſteeple of a Church at Delft about 200 
years, ſome pieces of which he procured that 
had a ſtronger magnetic virtue than rwo Load- 
tones Which he then had in his cuſtody, and 
{5 hard that no file would touch them.  Phitol, 
Tranſ. No. 471. p. 72. 

But the aforeſaid property in ſuch ancient 
vertical bars of iron is ſo well known as not to 
aced any tarther prot, 

204. As to artificial Magnete, there are va- 
00s methods of making them: What ſeems 
10 have afforded the greateſt light into their 
formation was the Phanomena exhibited by 
thoſe vertical iron bars aforementioned *. This 
was the ready road to conduct us to the know- 
Lage, that a ſubtile claſtic fluid was inceſiantly 
8 £25 through every commer vertical rod or 

# Tongs, Pokers, Ce. L 
bar 
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dar of iron, and, in a word, that ſuch a el 
Ether was perpetually and ſwiftly patting 

the upper Regions to the Earth and all ra; ie 
parts, but the moſt eaſily and freely throuch 
thoſe iron and ſteel vehicles. 

265. From hence it appears that what de 

erm Magnetiſm is communicated to Maga 
by means of a ſubtile Matter conſtantly p 
through them; and what ſeems to put it , 
diſpute, is an experiment of the 1 pions Dr. 
Franklin. Sec Part III. Sect. 236. 237 

266. On trying the effects of common iron 
bars when brought to the Compais-n1c 1c, | 
found them poſſeſſed of the lame r wh 
the other, though in a much leſs degree. bo 
Note, P- 407. 

207. Why iron or ſteel bars ſhould ren n 
that Phænomenon more conſpicuous th? NE 
other kind of metal, is a ſecret not yet 
ed; but the effects of thoſe b alone, 
ſufficiently evince chat a more ſubtile active 

agent exiſts than the common air, or ev21 t 
the ſubtile fluid latent in the pores of gros h. 
dies, ſince we find that capable of pervadin; 
that very Ather it{elt in their interſtitia! 
ities. Philoſophers will therefore be mus! \ lef 
embarrailed than heretofore, for a $61 U Prins 
ciple Capable of penetrating the inmoſt ce 
es of the denſeſt bodies, to enable them te 
vitate or deſcend: And is not this thc W 
that cauſeth matter to cohere ? 

203. From the foregoing Reaſoning i; J 
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by 2 appears, that the comparing of Magnets to 
the Earth, and laying it down as a firſt and 
ſundumental Principle that every Magnet like 
gal was poſſeſſed of two Poles, an Equator, and 
an Axis, was very far from the ſureſt way to 
nveltigate a true Theory of Magnetiſm, ſince 
by Poles in the Earth we mean 1 points; 

whereas when we examine What are termed 
Poles in 2 Magnet, we find them of the moſt 
fugitive ge mutable nature, and ma ay be re- 
voried at pleaſure, and this in many circum- 
lances almoſt inſtantly, and not only ſo, but 
the Magnets themſelves may be multiplied and 
& vided, and yet cach one will rctain all the 
properties of the firſt. 

rot Theſe Qualities, ſo remarkably obter- 

able in every ſection of a Magnet, reminds me 
of the ſimilar properties we find in that prouigy 
| Arni that Aquatic-vegetative- animal call. 
cada Polype, of which we are credibl y informed, 
ö Ng if the Tail-end of the Body be cut off, the 
of that ſurpriſing Creature will almoſt im- 
[ a diately after, purſue its prey with vigour ; 
end not only ſo, but another Tail-end of the 
me kind will vegitate to ſupply the place of 
e Ori, and that the ſame vegetation will tol- 
bw, even though the Head were cut off; and 
hat is ſtill more wonderful, if it be divided 
in che midſt, it will not even then be deſtroyec, 
bat ſo far from it, that it will by that means be 
moltiplied into two of the {ame kind, each of 
em perfect ; for not only out of the foremott 
halt 
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half a Tail-end will germinate, but out 
hinder-part ſprouts a Head alſo *——W oth, 
this account of the Polype be true or fabulbon, 
is not material, but ſomething analogous /!;;. 
would appear in Magnets, if we ſuppoſe 2 ,/. 
tracting and a repelling Pole in every one; 
if either end of the Magnet be cut off, th. 
beyond the part where the Pole is ſappoics 1, 
be fituated; yet a Pole of the fame king ;. 
inſtantly generated and acts as vigorouſly the 
firit: And if the Magnet, like the Poly, be 
divided in the midit, it is multiplied into two: 
for that which was the North end of the nag 


netical bar becomes a compleat Magus, 
South pole being immediately generated at the 
new South end of it; and in like manner, e 
South half of the original bar becomes a com- ; 
pleat Magnet alſo,” for a new North pole 1: : 
immediately formed at the North end of it, 

270. Since then ſuch a variety of Experi- 
ments moſt evidently point out fo material- a 
miſtake as that of ſuppoſing two Poles in -v2ry , 
Magnet, the one to attract and the other © a 
repel, which proves to be only the inge of the WF ,. 
magnetical virtue at the South part oi the \ 
Magnets and the South ends of Compats-MNe- * 
cles, and its egreſs at the North; as alto a a 
. ————— — } 

That fuch a fpecies of Creatures exiſt is cer, 

I having formerly ſeen ſeveral of them which 2 


kept in a glaſs Jarr of Water till a ſevere \Vint 
Kkilb'd them. 1 | 


; o 
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ingreſs at the upper end of a bar of rot, 
ind an egreſs at the bottom; 80 long as we. 
were ignorant of this, innumerable ambiguities 
and unſurmountable difficulties muſt be inevi- 
tably diffuſed throughout that branch of phy- 
fcal Science, Magnetiſm, 

271. But unleſs we attend moit frrictly to 
that exceſſive, that exquiſite rarity and claſticity 
which Sir Zaac diſcover'd in F.ther and is now 
verified in the electrical Fluid, we {hall be in 
imminent danger of loſing the guiding Clue, 
and then almoſt all that is valuable will be loſt 
Hong with it; for upon theſe two effential 
properties the whole Myſtery is diſcover'd to 
depend. I ſhall next endeavour to render 
my meaning more plain wich reſpect to ſuch a 
guiding Clue. 

272, It hath been already obſerved that the 

exittence of a Preuma, or ſuch a Spirit of H- 
thy as aforementioned is obvious, not only in 
electrical Experiments, but in other Phænome- 
na of Nature. The particular Experiment to 
which I ſhall firſt refer is that which we find 
mentioned by the ingenious and honourable: 
Mr. Boy/e, which Experiment, though in ſeem- 
ng miniature, may notwithſtanding be accouiit- 
ed a leading one to farther diſcoveries fincs it is 
purely phyſical. 
273. To ſhew, ſays he, that the particu- 
hr and uſual manner of exciting electrical Bo- 
dcs by rubbing them is not always neceſſary, 
I took a large piece of good Amber, and having 
111 an 
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in 4 Surmer-morning, whilft the Air wit 44 
cool, and finding that it would not 
being excited, attract a light body, I 44 
it into the Sun-beams, till they had 
moderately hot; and then found, it had 
red an attractive virtue; and that no: 
one particular place, as when it is exc 
e but in ſcveral diſtant place: d at One. 

In that Experiment the Equ:! 
_ firſt deſtroyed by means of the Sun beute 
ſtriking on the electrical fluid fixed in the 5 res 
at the furface of the amber: For 1 i by 
being firmly lixed in the amber, it is p 
from moving out of it; yet, being exccedin; ; 
ceptible, and at the fame time fo 1 impatie a: i 
were, of the leaſt friction or attrition, th. 
withſtanding, I ſay, it cannot move out, yet, 
the effects of experiments, its e eee 
nation apPeaxs to extend to forne nee  trom 
the ſurface, and by means of the ela“ P uit. 
cles which form thoſe limits, the == 8 

Air is buoyed up and borne away ** 
amber, though not ſo as to terminate in © m:- 
thematical ſuperficies, but grows gradually from 
the electrical body more gr rofa till at the het 
part of thoſe ætherial lunits, it beconies quay 
groſs with the common air os: hol 

rare limits, which limits are no fooner to ps 
then the Preuma, Efſence, or Spirit ruſh: 
reſtore the Grey ed equilibrium, an: e 


14 
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light bodies into that vacuum or moſt rarched 
part, 

275. Since then a more ſubtile Agent than 
even the very electrical ſubtile ? Median itſalt, 
is {6 citearly diſcover'd to paſs through vertical 
bars of iron, horizontal bars*, and even thro? 
ſo denie a body as Glaſs, and that as freely as 
it nothing were in the WAY, like the magnetic 
victue ; conſequently by Sir {/aac's iſt and 2d 
Rules of Reaſoning, the ſubtile Agent conceru- 
ed in Magnetiſm, and the forementioned Preu- 
un, mult be one and the {ame identical Prin- 
ciple in different forms: And fince eſcaping to 
the molt rarened parts is à molt predominant 
propealtty of that ſubtile ſpirit, is it not from 
hence reaſonable to conclude that when the 

fame Prewma is arrived at the Earth from the 
upper regions, and the fame propenſity of eſca- 
ping to the moſt rare parts itil prevailing, that 
moſt rare part appears from the effects to be 
in, or toward the North, ſince we find the ſame 
hte Agent readily paſting through every 

Compa 6-ncedle from ſouthward to northward] ? 

276. What then can be the particular part 
wh: ch! is fo very much rareſiett, as to cauſe that 
prevailing tendency. of this active Agent to- 
wards that more than to another? Is it not the 
magnetic pole or point, towards which the 
magnetic needle is always directed? Ts it not 
rcaſonable 1 * to Wie r theſe things, fine 


3 At. 6 


4 * Such as the Maziners 'Compaſz-needle. 
Iiiz they 


— - » 4 
„ 


” — hed „ — 4m „ -<& REC NC ig —— = +94 dentate * —— 


6428) Parry III 


| they are each of them agreeable to exp nent 
| and long obſervation, and contequently not dif. 
agreeable either with Reaton, mechanics! 4. 
gency, or Sir Iſaac's Rules. But more o 
when 1 come to treat of the Variatic! of the 

gs Needle. 

When all the moſt material parts of 
this Chapter are laid together and diligent! 
compared, may we not lately infer that ern), 
hath been ſhewn to convince us, that there 
in fact be no ſuch things as thoſe points c |e{ 
Poles and Equators, either in iron bars . 
netically impregnated, or in natural Manet 
For if that were allowed, we mutt be od 
to allow the ſame Foles and an Equator t 
common bar of iron, fince we find the fm: 
property in every bar fo long as it is eld n. 
vertical poſition, only in a leſs degree. 

278. If it be aſked, what J ſhould gain that 
conld prove uſeful either as to Magnetitn n 
genen or in explaining any one fingle diffi- 
culty relating to that abitruſe ſubject, p. vided 
I could get fairly rid of fuch Poles in Magnat 
I anſwer as before, when reaſoning ont d 
ficulties attene1ng the ambiguous ſubjcct, E 

279. That every ſingle Error is generally 
productive of many others, and eſpecially if ff ck 
Errors are concerned in Fundamentals or t 
Principles; for thereby the plaineſt fubje©1 1: 
frequently render'd the moſt difficult: 
ſo well known as to need no fort of provi. 16 


ſureſt method therefore muſt be to endea vou 


10 
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o get rid of every Error we meet With; for tlie 
ore of thoſe obſtacles are removed, the more 
clear and open will be the Way to truth. 


As AASA SE eee 
5 
rr r ML tot tot N N. N 
r 9s... 


CHA P. XVI. Pagr III. 
SECTION 280. 


Coheſion conſider d as to its phyſical 
Canfe, 


FX LTH O' I may poſſibly appear hete- 
* ; P| f 
IZA 2 radox to ſome in the Articles of my 
l N philoſophical Creed, which I ex- 
1 280 14 1 »ad., 
hibit to the World. in the preteny 
Fublication; yet I perſuade myſelf the Autho- 
ty I receive from the concurrence of many 
Jenunent Authors in the fame Sentimeits will 


g 


— 
Pu 


I bar apologize for me, as to procure me a 
| cool and impartial Hearing. — Amongit the 


q \cvocates for my Opinions, Mr. Jane, to often 
before quoted, is far from being unworthy of 
pour attention. On the Topic of Cohen, he 
makes the following judicious Remarks. 
281. © Inſtead, ſays he, of ſetting out here 
wich recounting all the minute Phenomena of 
apillaty tubes, ſponges,” drops of quick-tilver, 
EV Ci. which have all been culifted as ta 
| | many 
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many undeniable proofs of an attraction 7, F 
heſrom; though vir aue Newton himfel! |, 
modeſt with all his knowledge, that ome ' Why 
have retailed his doctrines to us) prop 14, 
of theſe with any thing more than a a 


or a conjecture concerning them; hk 
of them, as I could eafily ſhew, have t be 
fairly reported or ſufficiently inſpected 

it may be conſidered all the cid 

this ſort is negative; and owes its whole w. h 
to an arbitrary ſuppoſition, that the ir {5 1; 


only mechanical agent in nature; thy 
merely through the want of another, pd 
have recourle to immaterial qualitics, 270 


by the particles of the bodies themſelves ; thr; 
being wthmg ee *, to which theſe et 
be alcribed.” 

252. “ To all this, I oppoſe the Fo! 
poſitive matter of fact, worth an hund J 
critical experiments, concerning 5 N mal 
may be ſaid on both ſides, while very itt); 
underſtood on either. It is this 
provided with the element of frre, 4 mate 
agent ſuſfficient force and ſabtilty to ow 
come and undo the ſtrongeſt effectπ² . 
aſcribed to coheſion. And as the dein ou 
infinitely wile and bountiful Creator in 2npowt 
— a material agency, was to build up ae 

than to e to d and prel pro 1 
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70 See Mr. Rewning's account Caf the 
be in che Pretace to his Syſtem of Pl, 
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dederhy chpolltion in bodies, af lcaſt as much 
o& more than to eauſe their diſſolution; it ig 
crident to resſon, the fame agent, acting with 
me difference of condition and cirennftances, 
mat e fafheient te do both, The Air when 
tired into a tempeſt will tear an Oak, up by 
the roots; but was this the fole end of its cre- 
or? Does not the fame air aſſiſt the bal and 
all oxher ttees in their growth ? and does it not 
nouritts and preferve many more than it de- 


n * 
166 5 


283. * Fire, another enen hath in Hike 
banner its different o s; and we may hope 
to gain ſome light mo 1 more 1ecret opera- 
tons 3, if we argue by analogy from one of theſe 
to the other. That Fire is the great catholic 

Aden of nature, the Cbymiſts have ah been 
ready enough to confets ; that it can unite as 
welt as teparate, ought not to be doubted; tho” 
is what few Will believe, unleſs they are pof- 
| {cited of Patience and pericyerance enough to 
ka thraugh a cloſe enquiry. However, this 

utter is not ſo very ditficult as ry may ap- 
prehend. 

284.“ Let us conſider this agent a while 
in the firſt and bet known of its caps acities, I 
mean 4s a diffolvent. The particles of mercury, 
prom che ſphericity of its drops, ſhould wo 
to be endued with a ſtrong attraction ; yet he 
particles will ceaſe to have any -oliefien, = 
[bc 2 aated into fumes by a degree of heat but 
© exceeding that of boiling water. The 
pa rt1C ics 
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Particles of water are alſo ſaid fo be endes 
with the like virtue : Yet the agency 


will very foon relax their cohefion, as app 


bya ſenſible diminution of their ſpecific gra. 


vity. The fame fire acting with a till graue 
degree of force, will at length totally dill; 
their union, and raiſe them aloft in ſtcam 
vapour. The ordinary heat of the Sun ha. 
like effect on the Ocean. All other ſubſtance, 
as well ſolid as fluid, are ſubject to a ſeparatiyn 
of their parts by entrance of fire: The hard 
of metals, how cloſely ſoever their part m1 
be connected, are eaſily diffolved and rende: d 
fluid by the heat of a furnace. 

285.“ Conlabefattatus rigor auri folvitur 
If Nature then is provided by its Auth: 
with an element of ſuch power and activ, 
as enables it to gvercome the ſtrongeſt cohetions; 
it cannot be deſtitute of an agent power 
enough to cauſe them: If it can do the grenter 


it mult certainly be able to do the lefs. ni 


without much diſputing, do we not find 


be thus in fact? For the Æther, acting bel 


certain degree, will conſolidate the partic! 0 
water into ice: If it acts above that degree, 
it keeps the water fluid: If to an higher © 
gree, it renders it more fluid: If to an high 
ſtill, a total ſeparation of the parts will au. 
But if theſe parts mount up into the head o! 2! 
alembic, where the action of the fire is 01/1c- 
rent, they are united again into a well con He 
ed body. Theſe effects being anſwerable 


every 
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every inſtance to the activity and condition of a 
material agent, what neceſſity is there for call- 
ing in the aſſiſtance of an unmechanical acttrac- 
Han? The work may certainly be done without 
it*; and I am verily perſuaded, ſuch a principle 
would never have been ſeriouſly detended, if the 
4ocacy of fire had been ſearched into as it de- 
ſerves, If J can fee the effects vary, as oft as 
there is any change in the element of fire, I am 
-ompelled, by all the rules of Reaſon and Phi- 
lolophy, to underſtand this eletnent as the im- 
mediate cauſe of theſe effects, and mutt receive 
t as ſuch, till it is demonſtrated to be inade- 
quate; the contrary to Which hath been de- 
nonſtrated already, and might be farther con- 
firmed by ſome other experiments, wllich I 
might here introduce, if there were any 0cca- 
hon for them. | 

286.“ The Conehon of bodies by the action 
of this fluid, may be iHluſtrated and confirmed 
in a familiar way by ſome parallel effects, in the 
:xplication of which we are all agreed.” 

287. One of the experiments Mr. Jones re- 
fers to, is what is known by the name of the 
Magdeburg experiment; but as Mr. Haube, 
lee has been more circumſtantial than Mr. 70 
in relating that experiment, and alſo improved 
tt, by varying it, I Hall briefly give bis account 
of it. 
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to ſeparate them, 


the Hemiſpheres, he put them into his cn. 
preſſing Engine, and injected an Atmosphere 


luflicient to part them; v/z, double the wc. 
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288. He took two braſs Hemiſphere. f 
hree inches and an half in diameter, Well 
to each other, and had repared ſuch an ap. 
ratus, that inſtead of 4 the air out © 
them, he crouded an atmoſphere of air c 
ordinary on their external ſurfaces, Wien 
could eaſily diſcover by means of a mer 
gage prepared for that purpoſe, after When 
required full 140 pounds to ſeparate them. 

289. He proved farther, that if the exp 
ment was varied into the form of the Mg: 
deburg Experiment, i. e. by exhauſting the ar 
out of them, they {till required the ſame eight 


290. What proved ſtill more plainly that 
this Coheſion was not the effect of ſuction or 
any thing. bordering on Attraction, but mcre- 
ly the preſſure and ſpring of the externa Air 
was the next variation of the experiment, 
when he not only exhauſted the Air, as in the 
Magdeburg Experiment, but having ex/1anftes 


extraordinary on them as in the firſt cxper- 
ment; at which time, 280 pounds ws 19 


which was neceſſary to part them beforc.-— 
And now I ſhall return to my Author Mr. 7% 
again. | 

291. He proceeds thus, p. 150. I tl 
reaſoning is juſt, the tranſition from the #4 
ces of he braſs hemiſpheres, 10 the Cohelion 


ry 
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the braſs itſelf, will not be difficult. For let 
this braſs be thrown into a furnace, it ſoon grows 
red; and as the heat increaſes, it becomes in a 
manner tranſparent : The matter of the fre 
penetrates into the body of the metal; and 
when the medium within 1s nearly in the fame 
condition with the medium without, the braſs 
runs, and there is an end of its coheſion. An 
effect which is thus made to ceaſe in a mecha- 
nical way, may be produced in the fame Way; 
and if the entrance of the fire (as we argued 
above) diflolves and ſeparates the parts of the 
metal; the exterior preflute of the lame ele- 
ment, though in a different condition, was the 
true cauſe of their coheſion.“ 

292. Deny the exiſtence and preſſure of 
the Air, and you muſt have recourſe to attrac- 
tion, or ſuction, or an incorporeal agency, to 
account for the adhering of the hemiſpheres : 
Allow but the exiſtence and preflure of elemen- 
tary fire, (the reality of which is manifeſt to as 
many of the bodily ſenſes as the reality of the 
Air,) and you need not have recourſe to any of 
theſe things to account for the coheſion. of the 
braſs.” as, 2 

203. © Between theſe two effects there will 
be 2 nearer and more apparent reſemblance, it 
the hemiſpheres, inſtead of being evacuated by 
che machinery of a pump, are heated moderate- 
at a fire. The more ſubtile fluid, ruſhing 
into the concavity, expands and takes the place 
0 tOMe of the grofſer air, or rarefies it, as we 
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commonly ſpeak. In this ſtate let them be ay. 
plied, with a luting of any kind to the jon 
and dipt in cold water; they will Wer: 25 
effectually as if part of the Air had been wich- 
drawn by ex ſuction. In like manner, e 
fixe diſſolves a maſs of metal, an extreme!, be 
and ſubtile fluid pajles freely through thy hy y 
of it: But as it cools, this medium . 
having no freſh ſupply, evaporates in part; and 
the remainder, growing continually Were, 
yields to the ſuperficial preſſure of the be 
element, in a colder and leis rarefied ſtate; 
whence the whole effect muſt follow in a 
tural way; and the agent which drives the 
_ together, being univerſally preſent, wi. 
eep them together, till it is again count gad 
ed as before. If any experimentalitt thail lic: e. 
after be able to exhibit one fingle inſtance ot 
cohering body, where he can prove the ters 
nal and external prefſures to be equal in Ke. 
ſpects, we may then grant him his attract: 
we may confeſs, ſuch an effect is not 
to paſs in a phyſical: way; and that We 
ſtand no more of the N of Cobeſon, thun bY 


— 
. 
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has expreſſed under that word; Which 


fenen at all,” . 

The following is nai inſtanc ceof 
O_o Coheſion performed by me 8 
the preſſure of the common Air, lg 1 map 


ſerve as an iliuſtration of the former. 
295. Let a. ſtopcock be faſten d | 
neck of a bladder, that it may be ce 
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the work of an Air-pump: Exliauſt the Air 
jrom it, and having turned the trop-cock, to 
pre ent the Air from re- entriug, take it off the 
machine, The bladder is now transformed in- 
vo flat ſkins, or rather {:rmilar to two he- 
mitphetes to cloſely applied together, that the. 
irongett May oat raile one of them half an 
nch from the other; tor, ſuppoſing the blad- 
der to form the area of a circle fix inches in 
diameter, each fide is preſſed down upon its 
low, with a force equal to 390 pounds... 
296. May we not from the effects of thoſe 
Experiments ſafely conclude, that we have 
WW de a diſcovery of no ſimall importance, and 
obtained a t of the caule from whence Co- 
befion proceeds, Viz, from an external prefſure? 
oe ſcem to have been hitherto greatly miſta- 
1 zen concerning that Phanomenon:; believing 
nat an mechanical attraction was tlie caule 
ay Bodies cohere, which we now have much 
greater reaſon to believe is effected by a ditte- 
Int and contrary. operation of Nature. 
| 297. © There are, proceeds Mr. Jones, 4nO4 
ther tort of reaſoners am ongſt us, who cem to 
Neo in their ignorance; Waere precipitate 
„ defied all tne Philoſophere pon Earth to 
ont for coheſion, otherwiie than by the - 
1 ower of the Deity Hamediatcly intereſted. 
liter the extravagant lengths thele Gentlemen 
Ve gone, for the fake of ga ning lome credit 
Lknow. not what mctap'ty {ical rfeUCTCS, they 
Nut be endued with a degice of candour and 
JI TRISING 
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ſimplicity in nature, if we can truſt to the! 
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ingenuity rarely to be met with, if they will 
attend to any thing of this kind. But | my 
beg leave to remind them, that if they u 1c. 
count for Coheſion by immaterial impulſe. 4, 
miracles, they ſhould account for the adl;-r/1, 
of the two exhauſted hemiſpheres aste the 
fame manner, and deny that the Air is e 
ed as an inſtrument in this buſn ess, 1 
humbly think, it is conſiſtent neither w1i1'; 1/1 


_ 


Wiſdom nor the Power of God, that 


ordain an inanimate ſubſtance to produce h 
effects, and produce other ſimilar effecis by th 
immediate influence of his own divine Eien 
becauſe they are conceived to be beyond the 
reach of any inſtrument even of hig conirivins, 
Such a concluſſon as this, no pious Man, who 
is really concerned for the Honour of Gol, g 
eaſily digeſt ; and Mr. Boyle, J am perſu ded, 
would never have admitted it. Natu.. 
tremely ſimple in its agency, though infinitely 
various in its productions: It is not made t 
act by corporeal impulſes for the production 0! 
tore eftects, and hy attractions and (piritual 
influences for the production of others. G 0 


own declarations, Philoſophers of all age have 
been ' perſuaded ; and it is no fault of wis 
if ſome of them have unhappily departcd iron 
their own Rules,” See Mr. Jones on the firt 
Principles of natural Philoſ. p. 155. 
298. To prove that the Pneuma, , i 
ence of Ather, amongſt many other effec 
hen 
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which:it: produces, cauſeth matter to cohere, 1 
ſhall firſt conſider the effects of two particular 
Experiments in Dr. Dęſagulier s Courſe of Phi- 
ſoſophical Lectures, Vol. I. p. 183. 

200. „ have, ſays he, applied together the 
flat {urfaces of two {mall cryſtal buttons, with 
out wetting! or oiling, which have cohered fo 
lirongly as to hold 19 ounces Troy before they 
were ſeparated, when their contact was but a 
Circle of one twelfth of an inch in diameter; 

in which cafe the preſſure ot Air could not be 
greater than the weight of an onnce; becauſe 4 
| column of Air, whoſe circular Bate is one tweltth 
o an inch in diameter weighs no more. 

Jod. „ In Metals the tame is evident, but 
wor eſpecially in Lead; tor two balls of Lead 
of about one or two Pound Weight each, if 
E pared clean with a Knife and applied clole to- 
ee ſo as to touch in a Surface of about one 
euth of an inch in diameter, will ſtick together 
as not to be ſeparated by a leſs weight than 
0 49 or 50 pounds, though the preſſure of the 
ir in that caſe could not amount to one fourth 
Jef a pound.“ See Philoſ. Tranſ. No. 389. 
| M. B. When the leaden balls are cloſely 
em together, it is neceſlary at the ſame time 
0 giye them a little twiſt. But my preſent bu- 
Wnc% is not ſo much to ſhew that there are 
me Coheſions in nature, as to endeavour 
F ) alſign the cauſe of them. And this at- 


mpt vill be not a little facilitated by conti- 
W the force of that inviſible Pncama, or 
Spirit 
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Spirit of ther, which I have fo often wen 
tioned in che courſe of this Work, the 

of which are moſt obvious in Magnets, Day 
ticularly 1 in thoſe term'd artificial. And indeed 
there is ſuch a ſtriking fimilarity or rather 
nets between Magnetiſm and Coheſion, «| 
have anticipated many © my Remarks «»; 
latter ſubject by my obſervations on the 
in the preceding Chapter, 

301. vince the Rev. and very ingen oe 
Knight's diſcovery of a method of improvin 
Magnctiſm, and of rendering it __—_ ble, by 
ſhewing not only the above mentione:! 
nomenon exhibited by vertical iron ar, Un 
alſo that the Magnetiſm acquired by 
ſtill capable of being much increaſed | by | 5 
ferring it to other bars, a Clue ſcem to e 
given us to direct our ſteps in purſuingt tte 
Principles of Magnetiſm and Coheſion, 

302. Nor are we leſs indehted to the ACCU: 
rate labours of the judicious Mr. CG 
this ſubject. It was not long ſince tho! hy ous 
moſt a prodigy to ſee one iron bar {0 . 
nated with the magnetical virtue as t9 tail? 
another of the fame ſize when laid pon 1; 
but that Artiſt applied one upon another, awd 
they adhered fo cloſely to each other that | 
could not ſeparate them, but with ce d. 
ficulty, (the force I employed being 
to have raiſed ſeveral pounds w weight) | partic» 
larly when I lifted my hand fairly upright) 
they were indeed parted with much more ci 
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if I drew off the uppermoſt a little obliquely, 

zog. Is not this iomething more than a mere 
zümpſe of Coheſion, and performed by the 
| force of the forementioned Pneuma or Spirit of 
Ather ſo obviouſly paſſing through thoſe me- 
tallic vehicles? | 

zog. But the moſt promiſing way to obtain 
2 true idea of the manner by which Coheſion 
effected, muſt be, previouſly to enquire into 
the molt effectual means by which it may be 
delltoyed. To effect this it feems neceſſary firlt 
to premiſe what we find afferted by Sir auc 
Newton, in the cancluding paragraph of his 
Principia, and confirm'd by a variety of the 
foregoing Experiments, particularly thoſe con- 
aincd in the zd Chapter of my firſt Part, vi. 
at of a ſabtile Medium exiſting in the pores 
all groſs bodies, which ſubtile Medium when 
colteted from their pores by the action of the 
cectrical Apparatus, proves to be real and true 
"ire in the ſtricteſt ſenſe of the word. 

zog. When therefore metals are to be melt- 
„d in the common way, it is not neceſſary to 
wtroduce any more fire into the pores of the 
metal to cauſe the fuſion. All that feems re- 
quite to deſtroy the Coheſion is only to com- 
municate a ſufficient degree of heat to the com- 
ponent parts of that Fire already in their pores: 
Accordingly we find, that as ſoon as fuch a 
beat is Communicated to it, the expanſion of 
| UC particles of the fire contained in the pores 
becomes ſo violent, that the parts of the metal are 
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ſeparated, 1 i. e. a fuſion enſues. But no 3 ONer 
is the violence of that heat a little abat 

by that means the expanſion of the part. | 
the internal fire leflen'd, than the form: hy 
ſion of the groſs particles begins to tal 
again, and as the heat more and more d. 

that expanſion being thereby more any 1G, 
contracted, the Coheſion becomes . 

and more compleat: Or in other word, 

306. The Pneuma, Eſſence, Spirit, or clit 
prelling Agent, which we find by experimunt 
to be conſtantly deſcending from the upp« 
g10ns to the Earth in general and to ail 
parts in particular, is the real cauſe why 414 
deſcend with ſuch force, and why the » parts of 
the metal cohered before and after tie 
which violent pteſling force of that agg π 
overcome by the more violent counter, 
force of the expanded fire in the po 
metal when ſo intenſely heated, tht 1, th; 
violent intumeſcence or expanſion o! i}. ht, 
fire in the pores of the metal overcon:+ tc 
elaſtic preſſure even of that very } num, 
which before cauſed the parts to cohoro, 47 
by that means bears it away from thy mt 
this ſeems clear, fince a fuſion imm 
_ enſues, and continues ſo long as the: 10! 
continues; but as before obſerved, win td 
heat, and conſequently the expanſic 
internal fire leſſens, the Cohefion a2 com: 
mences, and increaſes in the fame proj. 100 

397. To conclude ; Cohefion is per: 07114 


c 
: > 
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not only by the preſſure of the Atmoſphere, 
which acts only upon the exterior ſurfaces of 
Bodies, but more extenſively by the penetrating 
efficacy of the Pneuma, or Spirit of Ether, 
which reaches the internal Receiles of all ma- 
terial ſubſtances, and connects and conſolidates 
all their Parts together. 

208, I ſhall now conclude theſe Effays with 
the Words of that reſpectable Author, in whotc 
| correct Diction I have very frequently, in the 
| preceding Pages, taken the Liberty ot deliver- 
| ing my OWN Sentiments. 
zog. © To avoid falling into groſs Errors 
| | have been careful to feign no arbitrary and 
$ abſtracted Idea of Nature; but have exa- 
E mined it wholly as a matter of fact, and have 
bhitherto argued from obſervation only, in order 
% make ſuch a ſketch of its Outlines, as (hall. 
be like the original. And a ſtrong likeneſs hath 
Jolten been hit by a very indifferent Painter; 
| ie fome finiſhed pieces, which have ſhewn 
J maſterly hand, might as well have paticd for 

the figures of ſome fictitious characters in a ro- 
Prancc, as for the Perſons who ſat for them.“ 

310. © With regard to my own reputation 
4 Writer, I am perfectly caſy: For it was 
Peiner my deſign, nor my deſite, to exhibit a 
Fern of eloquence; but to add fore little 
Natter to the common ſtock of uſeful Know- 
Fuge. It is in this light only, that I could with 
have my labours accepted. As to the Author 
Puniclt, the learned, I hope, will find no reaſon 
J | to 


5 
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| to look upon him as one who would dict 
| thoſe, who are better able to inſtruct hin, 


to impole a belief of any thing, Which 

ſupported by plain argument, and andeni.!. 

evidence. It they do him juſtice, they e 

1 gard him only as a fellow-enquirer af th; 

[| truth, which they alſo are defirous to find; und 

1 will attend to him, as to one, who takes g. 

| | delight in the Works of God, and but 
1 any work of his own,” | 
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A Brief Tarpey. of the 


N orth \ Magnetic-Pole ; 


And af the 
\arizer's Compals-Needle. 


£223Z> JK T may perhaps be thought ſome- 
n Xo 101 whatabturd, or at leaſt out of time, 
175 [ to publith 25 an Elay for the 
Þ I finding of the Longitude at Sea, 
q 0 23% after the truly 1 ingenious Mr. Har- 
bath already diſcover'd it, and to ſuch a 
ec of accuracy and exactneſs, that, on the 
. it pickel ſcrutiny of the moſt ſevere Examiners, 
hath been allowed and adjudged to be juſtly 
E titled to, and hath actually received the par- 
E uncntary Premium appropriated to the Perſon 
could render ſo ſignal a Service io the 
1 W. ord in general, 

. Far be it from me to envy the Worthy 
Poll lor the well-deſerved Reward of his inde- 
igeble Labours; his Perſeverance for up- 
Noards of for ty Years in the arduous purſuit of 122 
portant an object cannot be enough com- 
| mended : 


5 8 
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| mended; and Iheartily join his numerous: \y/.//. 
wiſhers in congratulating him on his s 
He muſt be allowed by all competent 
| to have excelled every other Artiſt in c . 
| ing a Time-keeper, which, on repeated tn, 
hath anſwered the great purpoſes expected from 
it; and may it ever continue to do io! |}, 
who can engage that any Machine, _ oh 

conſtructed on the niceſt Rules of Art. 
never be out of order? And granting it mov: 
| invariably right, will its warmeſt 2!) -tor 
| | venture to aſſert that it has effected the 
very of every Thing uſeful to the ment 0 23 

to ſuperſede all farther Enquiries, and to 

them unneceflary? Has it, for inſtance, 15 
ed out that great ge/ideration the Cauſe f the 
Variation of the Needle? Has it fixed, 0 
ſhewn. us where the firſt or grand Mer an | 
or ought, to be fixed; or indeed whether ti 
fixed 5 at all? And if not, does it ſhew 1s 0 
it is to be found, in order that the fame alci: 
lation of Longitude might ferve all Nations! 
Many more Queftions might be alk; wt 
theſc are abundantly ſufficient to convince ll 
that farther Diſquiſitions on the Lo tut 
cannot be juſtly deemed either uſcleſs, or ut 
ſcaſonable; for, as our methods of proc ceding 
are on quite different Principles, it 15 + cpa 
ble that what I have to offer in the own! 
Pages thould be anticipated or rendered vu 
colony by Mr. Harriſou's Machine, even allow 
ing it to be perfect. 


all 
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4. Biit ſince there are probably many, who 

5* 
do not well know what the Longitude means, it 
may be uſeful to ſubjoin a brief explication 
of at ; (See Pl. IV. Fig. 1ſt. of the Appendix) 
where E, N, W, 8, repreſent the Horizon; 
C the Center; E, A, W, the Equator ; P, the 
north Pole, of the Equator : The ſeveral curve 
lines on each fide of the Equator are called pa- 
rallels of Latitude: The reit of the curve lines 
which interſect the ſeveral Parallels of Lati- 
te, and all of them at the Poles, are Meridians 
vi Longitude, at 15 Degrees diſtance from each 
bother, equal to an Hour in Time; and this 
1\ Ic ack me to point out how the Longitude may 
Bbc lilcover'd by Time-keepers, ſuch as accu- 
* e Clocks, Watches, Sc. 
. As every Circle, great or mall, contains 
Þ Dc grees, and as the Sun in appearance 


mplcats a Circle round us in 24 hovis ; ſay 
b ho, deg, £1 es: 
| y the Rule of Proportion, If in 24: 390::1:15 


Then to find how much d! ference of Tim? 
equal to a ſingle Degree of Longitude, it will 
e if 15” be equal to 60 of Time, 1“ will be 
* to 4 Minutes of time; conſequently eve- 
ungle minute of time is proportionable to 2. 
unter of a Degree of a Circle; i. c. one fourth 
Degree of Longitude, 
| 5. And as the gun is in ſome Meridian or 
her to the Eaſt of. London all the forenoon, 
therefore before London in Time; conſe- 
ently it is to the Welt in the afternoon, and 
refore after London. 


Mmm 6. 


. 4 1 
6. — 0 then, for inane, Mr. Hure 
with his Time - piece ſets fait from London, yo 
matter at what tune, provided his Time picce 
be adjuſted to the true time at that plac 
If, when he makes an obſervation of the os 
at any place, and finds it 8 minutes paſt 1 
at the ſame time finds by his 'own Clo! 
Time- piece it is juſt 12 in London, he by 
fafely conclude himſelf 2 Degrees of I.» ext 
to the Eaſt of London. Again, 
7. Suppoſe after this he makes ann 
tion a of the time of Day or Night at 
place, and finds it 4 minutes paſt cght, 
Qlock at the ſame time points out 50 1 
8 at London; that is more than 2: 
— obſervation by 52 minutes; as \ — 55 
ty 4 minutes in Time is equal to 
Longitude, and the Time at London 
fore that of the place of obſervation. ; if ties 
fore 52 minutes be divided by. 4, equal in | 
portion to a Degree of Longitude, it 16 !; 
Degrees of Longitude to the Welt 0; Lond: 
—— This is the method of finding the Longe 
tude by Fime-keepers, and the certainty 0! 
depends upon the accurate donſtruction f, 
Machine, in which Mr. Harriſon has ur du. 
"hin excelled every Artiſt that has g ves 
im. 
8. Thus much being premiſed. I $hall ge. 
- ceed "OY. 8 my Pup in view. 
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The Cauſe of the Defle&ion f the Mag- 
netic Needle Vm tbe Meridian. 


NH E magnetical Point or Pole, that 
1 4 T F is, the natural Agent or phytical Cauſe 
J Nya of the Variation of the Needle, ap- 
* peating ſometimes in the Meridian of 
che place of Obſeryation and ſometimes out, is 
not only an undeniable proof that it is ſome- 
| where or other out of the Pole of the Equator, 
E but an indication that it moves round that re- 
urkable point, particularly as the Needle has 
appeared from obſervation to follow it from the 
Faſt of the Meridian for 80 vears, and towards 
che Weſt ever ſince, as will evidently appear 
| hereafter, And as all remote Bodies in motion, 
| except the Comets, appear to move in circular 
oebits, the ſame parity of reaſon may be ſuppo- 
ed to hold good here alſo.— Se e PL IV. fig. 2d. 
Which will convey a more adequate idea of it, 
Man a multi licity of words; where E, N, W, 
tepreſent the Horizon of any place; C, at the 
Center, the place of Obſervation ; N, C, 8, the 
Meridian N, the north part of the Meridian; 
che ſouth part; E, E, W, the Equator; P, 
e north Pole of the Equator; 4 b p de, the 


move. Mm m 2 10. 


| Urbir in which the magnetic Point is ſuppoſed | 


— __— 


| 
[ 
| 
| 


ene 
10. If then the magnetic Poe or movcahle 
Point, makes a revolution in that Circle 1: a, 
number of years, fuppeſe 400 ; ahd as the 
north end of the Needle always directs to th.; 
moveable point, there will conſequently + 1 
almoſt perpetual (although very flow) var, 
at every place, ſometimes to the caſt 0: (4; 
North, at other times to the weſt. 
11. Jo illuſtrate this, Let us ſnppo!- 
magnetic Point to be in the Meridian at 
and if it move according to the order oe 
Signs, in 100 Years it will have comp!-:t 
one quarter of its parallel of Latitude, LE. It 
will then be arrived at 5 : But altho ic | out 
then have kept varying to the weſt of the \ « 
ridian till it had paſt through one er 
parallel or orbit; yet it would not then apnea 
at the fartheſt. elongation with reſpec! 1, "the 
ſituation of the place of objervation, as 3 
by the Figure. Nor can the Needle point 
the greateit V arlation till the goyernins Pon 
be arrived at J. ve. to the Tangent ( Ys 
conſiderable time after. At the pirat | 
200 Years it would arrive at (A,) at it 
part of the magnetic Circle: In like | 
it would paſs through all the eaſtern par 
Orbit, viz. at 300 Years it would bc ar 
in 400 Years at @ again; that is, after 
to the Eaſt of the Meridian, it would 
turn to it again, in like manner as it did > 9 * 
firſt from the Meridian to the Weſt, . 
from the Welt to-the Meridian again. 
CHAP 
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SECTION: 12. 


Principles on which the following Theo- 


ry is founded 
NM EF OR E 4 4 ay down my firſt Prin- 


8 K 5 ciples, which are, ſtrictly ipeaking, 
N ut only two, and uch, pee ade myſelf, 

as will be thought unexceptionable, 
[ malt beg leave again to introduce that moſt 
reaſonable and uſeful Rule or Maxim of the 
celebrated Sir Jaac Newton, which all Natu- 
+ raliſts ſhould ever keep in their View, and that 
n is, T9 adinit 1 more Canfe s than wer are 
q feient to explain be "Ph, en9mena., © For 
| © this purpoſe, Philoſophers ( {ys he e aſſert 
chat Nature does nothing in vd. 12; or, in of ther 
E words, all the Works of Nature are perfect. 


| 13. Principle I. Tha! there is & cer- 
| 70/7 Point called the Magnetic-Pole, 10 
| /:ch the Mariners Compaſs - Ne edle 
terpetually tends or directs, 


II. That the ſame magnetic Agent 
Voves in a Circle or Orbit round the Pole 
ile Equator, 

14. 
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. There are indeed not wanting, thy, 
Mong when preſſed with the force of an on 
ment againſt their own potition, wall den; * 11 
moſt every thing“ and produce many i 


—_— —— — — * 8 * 


—— — — — 


I have, 3 Loan informed, that x my 
Principle, undeniable as I might ſuppoſe it to 
would yet be denied by many; that is, the- 41] 
not allow that there is any Point, Pole, or 0 (4 
«which the Compaſs-ncedle tends, ; 
But can ſuch a ſceptical Aſertion be 2 mi 

without ſome convincing Proof, ſince it fears con, 
tradicted by daily Experience ? The tenacious ten- 
deacy. of the Needle towards the magnetic Vc | 
ſuch, that if the Navigator tails into different 1. 
tudes or to different Meridians, he ſoon finds a {. 
Gble difference in the variation of his Compass, ai 
eſpecially if he fails into a more northern Latitud 
The north end of the Needle is ſo ſtrongly aitacl', 
or fix'd, as it were, to the magnetic Point or Pos, 
that ſuch end of it, appears Tuſceptible of ever 
ſenlible change of Poſition. as is perpetually ve 
fied by a proportionable change of the variario: df 

the Needle: And yet unleſs ſomething which c. 
dently contradicts all cheſe known Fadi: un it 
plainly made appear, the truth of this r 104 6 
rhe diſcoyery of the Longitude by means of th & 
viation of the Needle from the Meridian, 4104s 
to little leſs than a Demonſtration : Were 1. nd 
ſome Agent to influence the magnetic Nec 
to cauſe That polarity or northern tendency at al 
Times and in all Places, what advantagc tt 
preſent Navigators beyond the former ons, |. © 
thoſe WHO were before ihe polarity. of thc Nerds 
was diicoyer'd , for if what they aſſert be true, * 
have an effect produc'd without any rea C 


which 1 is an abſurdity of the groſſeſt kindꝰ 
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ces, which they imagine are proofs of their aſſer- 
tons, maintaining that many, even of the Works 
of the Creation, are very imperfect, and poſſibly 
uſtaneing in the ſubject under our preſent Con- 
ideration, inſiſting that from the general effects, 
it appears that the magnetic Poles were appoint- 
ed tor the ſole uſe of dweting the Mariner to 
the ſeveral points of his Compats and that as 
he north end of the Needle is conſtantly di- 
ws to the magnetic Pole, it would have been a 
much jucer guide, if that point had been placed 
the north Pole; for then the Needle always 
E tnding to the north, all the reſt of the points 
us Comp: ils would be accurately gained. 
1 5 An arrogant and ſhort-fighted A/phonfirs 
iht dare to aſſert, that had 2 been admitted 
uus the Cabinet Council of Heaven at the fir 
E (24/491, he could have mended the preſent 
E oyfiem, and among other things might fay, that 
„the Moon was created toilluminate the Earth 
by n. ght, it ought not to revolve round the 
F arch as it does; ſince the confequence Of it is, 
that ſome nights the Earth is not inuminated 
all; many others but little; and the Moon 
no ſooner, arrived to her Oppoſition to the 
4 | Sun, where ſhe ſhines in her greateſt brightneſs 
and perfection, but the keeps hurrying on to- 
F ſ wards her Conjunction, where the is incapable 
ob affording us any light at all. 


16. Whereas inſtead of ſuch a monthly Re- 
Volution round us, had ſhe been placed in Os 
w tion to the Sun, and endowed with ſuch a 


Par- 
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Author of Nature (as it now appears from ti 


( 456) 


particular motion as would always have preſet. 
ved her in that poſition, ſhe would the: ht 
much better anſwered the purpoſe, have cn 
lighten'd us all the night long, and when th: 
Sun was ſet, the Moon would always rite, .li. 
ning with her full face, and with undi inh. 
ed luſtre. 

17. Here it muſt be owned, that in the 
manner the forementioned inſtances are . 
there ſeems to be a great impropriety, 2 
therefore ſo far an imperfection in the Creation; 
and we may for that reafon ſafely conclude that 
illuminating the Earth by night was not (+: 
ſole end for which the Moon was created — 
The ſame manner of Reaſoning will c 
us, that an All-wiſe Being could never beg 
of ſo much abſurdity and impropriety, a: 
place out of the Meridian the only means in- 
tended to guide the Mariner to the points of [1 
Compals ; fince that would be to dee. tt 
very end propoſed : Nothing therefore d 
a more certain ſign that the fole utc 0! tt: 
magnetic Pole was not to direct the \larinei 
to the points of his Compals, than its being 
placed out of the North Pole. The A- 


effects) placed it at a due diſtance from tu’ FO 
of the Equator with a much more extenſveh 
benevolent intention than merely to direc! hm 


1 — — 
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* Philoſophers in general are of Opinion th 
Moon is furniſh'd with Inhabitants, as well «+ 1? 
Earth. 0 
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ts the ſeveral points of his Compaſs. By beirig 
placed at a dne diftance from the Pole of the 
Equator, that guide of the Mariner's Needle is 
equally capable of directing the Navigator to 
his Longitude as to the ſeveral points of his 
Compaſs, arid with the ſame exactnefs as he 
now difcovers his Latitude and Variation of his 
Needle, as will hereafter be explained. 

18. When we view the Works of the Crea- 
tion by halves, and draw conclufions too pre- 
cipitantly, the moſt perfect operations of Na- 
ture may appear to us the moſt defective ; 
whereas could we but ſee through the compli- 
cated ſcene, and view the well-connected ſyſtem 
together; and the orderly concatenation of the 
whole, the ſeeming imperfection would imme- 
diately vaniſh, What now might appear de- 
formed, would then ſhine forth with all the 
veauties and graces becoming the exquilite 
hand that formed it, and we ſhovid then behold 
the ſeveral parts of the Creation, mutually afſiſt- 
inz each other in good Offices : Ex. gr. The 
Moon illuminating the Earth by night, and the 
Earth the Moon; and as the Earth is much the 
largeſt Body, conſequently a much greater light 
by night to the Moon, than that tecondary 
Planet can be to the Earth, and doubtlets the 
Lunarians may fondly imagine that the Earth, 
| 1.0, their Moon, was created merely to give 

them Light in their tedious night ; eſpecialiy 
when we reflect on the ſtrange Phanomena that 
UT there exhibited on account of the Moon 

N nn always 
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always keeping the ſame parts of it towards ch 
Earth. Since every Aſtronomer well kno 
that their Moon, i. e. our Earth, for that reac, 
appears to thoſe Lunarians to be fixed as to it: 

Altitude: To thoſe who poſſeſs the Center 
the Diſk (as we term it) it appears fixed in ti 
Zenith or vertical point; to the reſt of the l. 
habitants, according to their different ſituation 
All the motion of their Moon that they ar: 
ſenſible ot, is a rotation on its Axis in the {pace 
of 24 hours. In the middle of their day or ycar, 
the Sun is either north or ſouth of their Veortes 
according to the quantity of the Moon's Lai. 
tude. Their Day and Year are of the fame length, 
vi. a lunar month: The Day their Sommer, 
and 55 Night their Winter: The Quadra! 
their Pars and Autumn. If the Vii-oay 
happen juſt at the time of the Node, they a are 
totally eclipſed for a very conſiderable time, wv 


an hour and three quarters at leaſt. Thus 
much may ſuffice to ſhew that we ou! | not 
too haſtily pronounce on the Imperfections 
Nature's Works in any one inſtance, til! w: 


conſider what purpoſes beſides might poſtib!y 
be ſerved by the ſame means in others, bei"! 
ever convinced that the means by which e 
brings about her ends are very extentive and 
though oftentimes beyond the reach 5! 
ſhallow Underſtandings, yet when ere rd by 
us, they are always found to be Arialy couliſt- 
ent with the above Principle, viz, that Nati 


does nothing in vain. \ 
19. 


„„ 
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Illuſtration of the Firſt Principle. 


19. The motion of the magnetic Pole round 
the Pole of the World has, before now, been 
thought the phyſical Gauſe of the variation of 
the Compaſs-needle, as plainly appears from 
Mr. Derbam's Note on the Magnet; where he 
calls it a diſcovery, of his own, deduced from 
{ome experiments and obſeryations which he 
made, vi2.. that the magnetic Pole was endued 
with ſuch a motion as deſcribed a Circle of 
about 13 degrees Radius That account 
being both inſtructive and entertaining, I ſhall 
tranicribe the whole. | 

20. „Dr Gilbert, the moſt learned and ac- 
curate Writer on the Magnet, ſhews that its 
attractive virtue was known as early as Plata 
and Ariſtotle; but its direction was a diſcovery 
of later ages. He ſaith, © ſuperior avs, 300 aut 
490 labentibus annis, motus magneticus in bo- 
m & auſtrum repertis, aut ab bominibbus 
rurſus recognitu fuit.” De Mag. L. I. C. I. 
But who the happy inventor of this lucky dit- 
covery was, is not known. There is ſome not 
inconhderable reaſon to think our famous 
Countryman, Rog. Bacon, either ditcover'd, or 
at leaſt knew of it, But for its ute in Naviga- 
ton, Dr. Gilbert faith, „in regno Neepolitang 
Melphitani omnium primi (uti ferunt } pyxidem 


| iruebant nauticam, edhcti a cive quodam Jol. 
| Gola.” A. D. 1 300, ibid, It the Reader 
| Nath a mind to ſee the arguments for the in- 
| \ention, being as old as Salomons or Plautus 
Nnnz time, 
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time, or of much younger date, he may con. 
| ſult Hahewill, ib. C. X. Seck. * or Pure 'bas 

| Pilgr. L. I. C. I. Sect. 1.“ * 

21, © As to the magnetic ali. Dr 

Gilbert attributes the Dilcovery of it to Sc. 
an Cabott. And the inclination of the bp} ng 
of the Needle was the diſcovery of our in 
nious Reb. Norman. And laſtly, the Variauic 
of the Variation was firſt found out by tlie in- 
genious Mr. H. Gellibrand, Aſtr. Prof. of wen 
bam-Col. about 1634. Vid. Gellib. 
Math. on the Vari tation of the magn. 
| and its Variat. Anno'16 
22. But ſince that, the Leliadwoommended 
| Dr. Halley, having formerly, in Philo, Irn. 
No. 148 and 195, given « probable Hy poche 
| of the Variation of the Compaſs, did in the 
Year 1700, undertake a long and hazundou: 
1 Voyage, as far as the Ice near the Sout! Pol. 
| in order o examine his ſaid Hypotheſis, cn 
| make a Syſtem of the magnetical Variations 
| which, being toon after publiſhed, has | been 
ſince abundantly confirmed by the French, 4 
may be ſcen in ſeveral of the late e 4 
Phyſrque & de Methematique, pul bliſhed b. 
the French Academie des Sciences.“ 

23. To. theſe Diſocveries, 1 hope dhe 
Reader will excuſe me if I add one f owt, 
Which I dedu ced tome Years 280, fro Tt "Jos 
magnetical Experiments and Obſerv: itions ! 
made ; which Diſcovery I alſo acquai 


Royal Socicty with, ſome time fince, vi. 
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the common horizontal Needle is continually 
varying up and down, towards the E. and W. 
© is the Dipping- needle varying up and down, 
towards or fromwards the Zenith, with its 
magnetic tendency, deſcribing a Circle round 
Ine Pole of the World, as I conocive, or ſome 
cher Point. 80 that if we could procure a 
| n fo nicely made, as to point exactly ac- 

ding to the magnetic direction, it would. ; in 
3 certain number of years, deſcribe a Circle 
bo! about 13 deg; Radius * round the magnetic 
roles a and ſoutherly, This I * for 
Acveral years ſuſpected, and have had ſome rea- 
In for it too, which I mentioned three or four 
ears ago at a meeting of our Royal Socicty; 
Put! have not yet been ſo happy to procure a to- 
Nerable good Dipping-needle, or other proper one 
| ) my mind, to bring the thing to ſufficient teſt 
experience; as in a mort time hope to do, 
Saving lately hit upon a contri anoc that may da 
Doe thing. Vid. Derbam's Phyſic. Thea, 
274. and 275. 


ee, of the Second Principle. 
24. That the Needle, if of the beſt modern 


4% 


Fon ſtruction, does, when impregnated, i. e. 
When properly touched with the Laaditone, 
Point out the magnetic Pole. This Princi- 
le however needs no Illuſtration, all muſt al- 
t, lnce it is confirmed by daily experience: 


93 


Prom later Obſervations, that t Circle has been | 
coc. d to be 13. deg. 51. min. nearly. 
This 
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| This is the Mariner's only dependance; fon if the 
Needle ſwerve from hat. he knows not hoy 
to find his North, nor conſequently any of 
point of his Compaſs ; nay he would bein 
moſt as bad a condition as before the d:;re4;. 
property of the Loadſtone was diſcover! 
25. There is another Thing which is 45, 
lately neceſſary to be known; but tha: my 
obtained by the following Problem. 


= 
The Problem. 

26. Having the Latitudes and the differ 
of Longitudes of any two places accurate. 
tained, by the obſervations of the Immerſion 
or Emerſions of Jupiter's Satellites, toycthe 
with the Variation of the Needle at cache 
to find from thence the Latitude of the com- 

| mon point of interſection of the variation lines, 
that being the true Latitude of the net. 
Pole, which by that means appears to be 7 
deg. 9 min. conſequently the Complement i; 
13 deg 51 min. equal to the true diftance of the 

| magnetic Pole from the Pole of the gutt, 

| This is the diſtance I ſhall make uf of, 

| ſince it is found ſtrictly to agree with Calo 
tion, as will very ſoon appear, 


- 
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SECTION 27. 


DEFINITIONS. 


Magnetic Mt xr1DIaN. 


NN HITS is that particular Meridian that 
I T 17 is of any time poſſeſſed by the magnetic 
vs Pele; WAICH according to the pretent 
| Theory zs the only Line of no Variation 
that can happen. | 

{be common Definition of the Magnetic Me- 
idian 7s, that it is a great Circle paſſing through, 
ur by the magnetical Poles, ts which the Mari- 
r Needle {when not otherwiſe prevented } dl. 
Koays conforms itſelf £ Or, in other words, it is 
he Circle pointed out by the Compaſs-needle. 

But as that Circle has a great aflinity to an 
amuth-cucle in Aſtronomy, I thall take the 
erty of calling it the magnetical Azimuth, 
at lo the Term may be exprethve of the thing 
cant, like other Terms. 


Many of the Phænomena of Nature are fo 
wſtruſe and perplexing, that the Perſons who 
t attempt the ſolution of them are ſeldom 
py enough to ſucceed ; and even after form- 
ig many ingenious Hypotheſes for that pur- 
Vc, and ſpendivg Years in indeſatigable and 
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Iahorious purſuit of the Object they d 
view, have yet failed to 10 it: This is mog 
| notoriouſly verified in the Caſe of the qc 1116 
| Dr. Halley, as I ſhall now ſhew. 
| 28. The firſt who attempted to make 
conſiderable uſe of the Variation of be nag 
i netic Needle, at leaſt fo far as to cor WA 
Longitude by that means, was the 00 ned and 
indefatigable Dr. Halle, whoſe Sentimonts ©: 
that ſubject we find 1 IN Mr. Baddam 8 A bridgt— 
ment of the Philof. Tranſ. Vol, III. N 
een « The Cause of the ge 7 Fike Var 
ation of the magnetical Needle, a an Hype- 
* thefts of the Structure of the derm # pa Tts it 
« the Barth; by Mr. Edm. Halley, FI. Tr: 
„ No. 195. p. 563. Where Mr. Daaden 
obſerves, That 
290. Mr. Halley, in his Theory of the \+. 
Tiation of the magnetical Needle, came at length 
to this general conduficn ; viz. that the Glob C 
of the Earth might be ſuppoſed to be one great 
Magnet, with four magnetical Poles or potty 
of Attraction, two of them near cach ror | 
the Equator; and that in thoſc cy. of the 
world, which lie near any of thoſe n tl 
Poles, the Needle is chiefly governed thereby, 
the neareſt pole being always predomin ant over 
the more remote; and he there e d 
to ſtate and limit the preſent poſition 0! those 
poles on the ſurface of our Globe ; yet 
found two difficulties not eafily to be (ur; . 
ed; the one was, that no Magnet, 
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ſcen or heard of, had more than two oppoſite 
poles, whereas the Earth had viſibly four, and 
perhaps more; and ſecondly, it was plain, that 
theſe poles were not, at leaſt all of them, fixed 
in the Earth, but ſhifted from place to place, 
25 appeared by the great changes in the ncedle's 
direction within this Jaſt century of years ; not 
oaly at London, where this great diſcavery Was 
fuſt made, but almoit all over the Globe of the 
Earth; whereas it is not known, or obſerved, 
that the poles of a Loadſtone ever ſhifted their 
place in the ſtone, nor, conſidering the com- 
pactnefs of its ſubltance, can it eaſily be ſup- 
poſed.” 

0. „ Theſe difficulties made the Autliot 
quite deſpair of ever being able to account for 
ais phenomenon, when in an accidental con- 
verſation he lighted on the following hypotheſis : 
it is ſufficiently known and allowed, that the 
variation of the needle changes, but that this 
change is gradual and univerſal will appear 
by the following examples. At London in 1580 
the variation was obſerved by Mr. Brr79ws to 
be 11 deg. 15 min. to the eaſt : In 1622, the 
fame was found by Mr. Gunter to be only 6 deg. 
to the eaſt: In 1634, Mr. Gellibraud oblerved 
it 4 deg. 5 min. to the caſt: In 1657, Mr. Bond 
obſerved that there was no variation at London: 
In 1672, Mr Halley himſelf obſerved it 2 deg. 
zo min. to the weſt; fo that in 112 years the 
direction of the Needle has changed no leſs 
than 17 degrees. From theſe and many other 

| OOo obſer- 
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obſervations it is evident, that the direct 
the Needle is in np place fixed and con(t-;, 
though in ſome it changes taſter than in ot. 
and where for a long time it has continue, .. 
it were unalterable, it is there to be under 
that the needle has its greateſt deſlection, 
is become ſtationary, in order to return, 
the Sun in the "Tropics. ” 

31.“ The period of this motion 
wonderfully great, and there being hard!y , 
century fince theſe variations have been d 
obſerved, it will be very hard to bring this 15 
potheſis to a calculus, eſpecially ſince, hou, 
the variations do increaſe and decreaſe regularity 
in the ſame place, yet in different places, a 
great diſtance, there are found tuch +... 
changes thereof, as can no ways be accou 
for by a regular hypotheſis, as depending «; 
the unequal and irregular diſtribution © 5 
magnetical matter within the ſubſtance of f the 
external ſhell or coat of the carth, WIG. 
flects the necdle from the poſition it w 1.- 
quire from the effect of the general mag 
of the whole; of this the variations at LG d. 
and Paris afford a notable inſtance ; tor ic 
needle has been conſtantly about a degree a 
an half more caſterly at Paris than at London 
though it be certain, according to the gent 
effect, the difference ought to be the com ſy 
way *, notwithſtanding which, the variations 


* This will be food to be a palpable Miſtas, 
When I come to treat farther on the Longitucd 
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in both places do change alike.” P. 25, 28. 
of Mr. Baddam's Abridgement. A little 
farther on Dr. Halley appears to deſpair of ever 
inveſtigating a Theory of the Variation from 
all his obſervations ; his words are «© The 
whole period thereof, is performed in 700 years 
or thereabouts ; ſo that the nice determination 
of this, and of ſeveral other particulars in the 
magnetic ſyſtem is reſerved tor later poſterity.“ 
P.. 29. | 

32. Here we find that the Doctor's Plan, witich 
admitted of 2 north aud 2 ſouth Poles, proved 
uiterly incapable of affording che aſſiſtance re- 
quiſite to enable him to form a regular Hypo- 
theſis whereby to inveſtigate the periodical Re- 
volution of the magnetic Pole: Whereas the 
preſent Plan, which allows of but one north 
magnetic pole, and that pole to move in a 
Circle or Orbit, affords {ſuthcient means to trace 
out the time of a periadical Revolution, and con- 
ſequently its yearly motion: From thele requi- 
ſites its diſtance may be readily diſcover'd at 
all times from any given place, which is an 
advantage not to be attained by any other me- 
thod. By moving thus regularly in an 
Orbit, Dr. Halleys Obſervation is confirmed, 
v. that when the variation appears for a long 
time unalterable, it is then near the time of its 
greateſt variation. This is obvious by In- 
ipection at Pl. IV. fig. 2d or zd. when near 
the Tangent C v. And in a word, by allow- 
ing the magnetic Pole to move regularly in a 

OO O 2 Circle, 
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Circle, like other remote Bodies in motion, 4 
the different Phaznomena are ſolved in a naty- 
ral way, even that heretofore\'unfurmountsþ1. 
one which perplexed the ſubject the moſt of all, 
namely, where, after the Docſof had been c. im. 
merating the great difficulties, he adds, % 101 
the variations at London aud Paris afford a 15. 
table inſtance ; ; for the Needle bas "oo abbot i 
degree and an haif mare eafterly at Paris tha! © 
Londit though it be certain, according t the 
general effeet, the dijference'pught to be the con- 
frary way. That is, he thought the Weit an 
ation bught to be greateſt at Paris. 

N. B. This is 10 tar from being ſuch P. 
radox as he imagined, that when the magnetic 
Pole is allowed to move regularly in a Circle 
round the Pole of the Equator, that Pliznc 
menon becomes a natural and neceilary conte- 
quence of its ſituation, as may be ſeen in 2 
tollowing Calculations. 

33. It is an obſervation worthy our nos. 
that many of the moſt principal diicoverice 1! 
Philoſophy have been really, as it were, 
tous; by which, 1 mean not to ;njputc th 
to blind chance, but to the ſecret unſeen 
of divine Providence, which often lurpris. 
with benefits beyond our moſt ſanguine c pecta- 
HionsS.— To that ſupremely benevolent Caule, 
do gratefully attribute the inſtantaneous, 11 
( may I not call it?) miraculous SITY 
of the ſubtile Medium to Profeſſor H, 
erock, by which a Key has been give! e, 
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wherewith to unlock the Secrets of Nature, 
ind to account rationally for her Operations. 
— That which the worthily celebrated Sir 
Ila Newton ſo earneſtly, yet unſucceſsfully 
(ought for, was diſcover d to Profeſſor Malſchen- 
4.104 in form of a mere Accident And 
here by way of digreſſion I mult remark, 

34. That Dr. Halle, When endeavouring to 
write a regular Theory ot the variation of the 
Mariner's Compaſs-needle, met with fo many 
(perplexing dithcultics, that he was of opinion, 
i: was not capable of being reduced to any re- 
E gular Hypotheſis. Aud this will be always 
the caſe, if we found it upon obtervations made 
promiſcuouſly, in different Latitudes and in 
chtferent Meridians : As to the dithculties ari- 
ng from the great length of a periodical Re- 
Evolution, it may be ſhorten'd by parallel ſailing, 
hat is, by failing in the ſame parallel of Lati- 
uad towards the magnetic Pole, and making 
ebſcrrations of the variation at different parts 
Jol it, and carefully noting them down and 
| comparing them; 45 would from thence im- 
ö mediately appear the {ane regularity, as if we 
F'/cre to wait at home for many years to make 
e lame obſervations, In either of theſe caſes, 
we thould meet with regularity, eſpecially if 
e adit of but one north magnetic Pole, and 
| allow it to move round the north pole in a pa- 
cl of Latitude; ſome things by analogy 
ut allo then be produced, This however 
Vcættain, that no regular Calculus can be made 
| Fen With 
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with ſucceſs, that is, ſuch as might be depends 
on, unleſs after proper obſervations at (1, 
place, we have an opportunity of bn, 
the calculation at the Meridian of that plare, 

5. The uſe | would make of this dinge 


144804 


t!1 


ing that all theſe neceſſary requiſtes re /4,4 
at band. The oblervations of IMeilts. 2.4. 


W. 


Gunter, Gellilrand, and Band, though the gg 


that we find taken notice of, and tho!. ne 05 
merely accidental; yet have they all the plain 5 
eſt marks of deſign; ſince more proper point * 
of time or places in its Orbit could n. 
have been fixed on. And had 1 . 
magnetic pole been caſt of the meridimn, wn WW, .; 
thoſe ſeveral obſervations were made, r 
been much leis capable of exhibiting |, 
gular and convincing marks as they d i n. 
truth of the Hypotheſis which I am now . 
bouring to eſtabliſh ; and indeed ua (er Wis 


obſeryations had commenced before: mar- 
netic pole had paſſed the meridian, | e 
now be entirely at a loſs for a proper point 
where to begin my calculation: SG tat her 
was every necellary requiſite provid ; and yt 
all had the appearance oi the effects oi on 
mere chance. 

36. In 1672, Dr. Halley himſclt made u 
Obſervation of the variation and found 1 . 
30 min. to the Weſt of the Meridian e Lo 
don; and from this obſervation of his, 1 1 
reaſon, on repeated calculations, to conc! 0 Unit 
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the preciſe Time of no Variation at that place 
was about 12 years before, viz. in 1600, or nearly. 
37. But as this obſervation of the Doctor's 
dainted out the year 1660 for the time of no 
viciation in the Meridian of London, and as it 
was too late for Vir. Bond's, who thought the 
Necdle had no variation in the year 1657, [ 
was of opinion that the truth would be fixed 
n a more firm baits by comparing Dr. Halley's 
bſervation taken almoſt a century ago, with 
one of a more recent date, made by the late 
ingenious Dr. Bradley x. An Apparatus of the 
mott improved Inſtruments, which thoſe Gen- 
tiemen enjoyed at the Royal Obfervatory, con- 
tnbutcd not a little to the accuracy of thoſe 
Obſcrvations. What I ſhall now refer to is that 
Jof the Doctor's made in the year 1750, when 
the variation was 17 deg. 25 min. delineated 
fon PI, IV. fig. zd. of this Appendix, and ex- 
IPlained in the following Section. Where 
38. W, N, E, S repreſent the Horizon of the 
Pope Obſervatory near London, C the center 
place of Obſervation, NS the Meridian, W 
F che Equator, P the Pole of the Equator, 
before. | 
$ 5200ndly, The little Circle 77 de is the 
rallel of Latitude wherein the magnetic 
e moves, equal to 76 deg. 9 min. whoſe 
mplement is 13 deg. $1 min. cqual to the 
Radius 1 P or diſtance of the magnetic pole 
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or point, from the pole of the Equ-t-; -..._ 


The circle HG K © repreſent the p 


Latitude of the Royal Obſervatory. 

. Thirdly, The 2 Tangents to the 
Orbit ſhew the greateſt Weſt and Eat 
tion: The other lines contained within th 
limits ſhew the ſeveral Variations, and bed 
ferent times when each of the Ob: tic; 
were made. The number of degrees un. 


at the end of the ſeveral lines. 

Fourtbly, The Triangle CPM is a011+cd tg 
the Obſervation of Dr. Bradley when V4. 
nation was 17 deg. 25 min. as abov-. 


Problem. 
* 39. q To find the Longitude of th Mag. 
netic Meridian in 1750 when the [39.75 mid; 
his Obſervation. 

Having 1ſt. the comp. of the Latitude 0 
that place CP equal to 38 deg. 31 min 30 . 
2dly. The Angle of Variation Þ ©: cqui 

to 17 deg. 25 min. 


zdly. The Side P equal to the conn. d 


the Latitude of the magnetic Pole eqial r9 13 
deg. 51 min. To find the Angle CP. 


By the univerſal Propoſition it will be 
As the cotan. of the (C 199 25 - 10.5014; 
To the cs. of the fide CP 38 31 30 9.593193 
80 is Rad.. — — 19. 
IO | — 
To the cotan. of the Z CP o 769 17 9.35998 
1 hen 


nutes of Variation are thoſe on the Hui 


if 


wad 
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Then to gain the Angle Po it will be | 
As the ct. of the 3 of the 6 | 
Le. P go ge, | 10.9900 

To the co- ſine of GP, 70 123 9. 377035 | 

So is the ct. of P 135 51 


the comp. of Lat. of mag. pole $ 10. 009097 


To the co-ſine of n P 39 42 9.880126 


re ſumof 76" M= 115* 55" = 
her CP S the Longitude of the magnetic 
pole from the place of obſer vation, V/2Z.. from 
the Royal Obſervatory in the Year 17 50. 
Then, 
40. From the Longitude of the magnetic 
pole in the Year 1660 = ambpd = 180 ol, 
ſubtract ing 55 as above = 165 4 , the te- 
mainder is = 64 5 = am. 
41. The ſpace of time taken up by the 
magnetic pole in its progreſs from 2 to m in 
Ins Orbit = 64" 5" was 90 Years; viz. from 
de Year 1660 to the Year 1750; that is, to 
dhe time when the Obſervation of the variation 
was made by Dr. Bradley at the Ovieryatory 
$ aforeſaid, 

| 42. Then to find the time of the periodical 
Revolution of that point or pole, it will be 
us: It 90 Years : 64 5 — Or rather by 
being converted into minutes 3845, ſay, 
. . If 3845 minutes of degrees require 90 
g Vears; 300 deg. or 21600 min. will require 
L as years 215 5 days 8 hours and 24 minutes. 

- 44. To * its yearly motion, ſay, If 90 | 
5 Pp p Vears | 
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Years : 3845 minutes of its Orbit : : 1 Ye! 
will be equal to 42 43 20". 

45. Having by the laſt Problem, from t. 

given Variation found the Longitude of the 

lace of Obſervation from the magnetic N 
ridian, and from thence deduced its pc: iudicy) 
Revolution and yearly motion, I ſhall neut they * 
that by having its Longitude given in au g 
parallel of Latitude, the Variation of the Nee- 
dle from the Meridian may be found te ay 
paſt or future year. — 1 thall illuſtrate the 
Problem with a variety of Examples at dit 
ent times, and fhall begin my calculation 
the Year 1660, and attend the ſubtcrrony 
agent till it has paſſed half through its Ocht, 
namely, from a to m p and d, equal to 0 
degrees, that is, till it be arrived at the :ither- 
molt part of its Orbit at 4. 

46. And fince Mefirs. Mountaine and Do! 2 
in the account of their large Chart abovemen- 
tioned, inform us, that the change of the \:- 
riation is ſo exceeding tranſient, that e 
ceſſary to renew it every 10 Or 12 years, | law 
therefore renew'd my calculation at every 1 
Years end: But here it is neceſſary for me i 
the firſt place to ſhew, how far the magnet! 
Pole proceeds in its orbit in that time hid 
is found by the ſame proportion, t thus : 

As 90 Years is to 64 5 ſo is 10 Years 


4 


75 7 I2. : 
47. The given place, Or Longitud of tie 


) 
magnetic pole in its orbit at a, {es fig 
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W. is equal to 180 degrees from C, the place 
af Obſervation. That Pole in 10 Years 
time, vix. in 1670 had proceeded forward 

„ 12 from the Meridian, and was two 
Years before Dr. Ha/ky made his Obſervation 
on the Variation; ſince therefore 7* 7 12” is 
found juit by computation, I ſhall proceed in 
the following manner ; 


48. From 180 degrees ſubtract the aforeſaid 
number of degrees minutes and feconds for 
the firſt io Years, and the remainder 1s [72 
:2 48". This therefore was the weſt Longi- 
|. tode of the magnetic Pole in 1670; conles 
quently then, 


49. The 3 Things given are, iſt. the 
complement of Latitude = CP 38* 31 397, 
2dly. The complement of Latitude of the 
magnetic Pole PM = 135 51. gdly. The 
CP = 172* 54 28 of Longitude of that 
Pole from the place of Obſervation ; and thus 
the Longitude 1s aſſumed at every ſucceeding 
operation ; and from thence the quantity of 
the Variation is diſcover'd : The given Data 
being always the Angle of Longitude and the 
2 tides including it, I ſhall make uſe of Mr. 
| Oughtred's Axiom, which ſolves that Problem 
I without a perpendicular, by the following pro- 
= Orton, 
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As the Sine of half the Sum of two 
to the fine of half their difference; ſo ; 
 Co-tangent of half the contained Auge, 
the Tangent of half the difference of th +), 
Angles. 

Again, 

As the Co-lineg of half the ſum of th- ! 
to the Co-ſine of half their difference ot 1 
the Co-tangent of half the contained 
to the Tangent of half the tum of the 0. 
Angles. 


The given ſides of the Triangle as bes 
obſerved are, 


The comp. of the Lat. of the Objervatory 
Or 31 30 
And the 555. of the Lat. of the H. 
Pole Pp 135 
Whole xa is 825 255 30, 


The half Sum 20" 1 5 


The difference 24 40 zo 
The half difference 12* 20' 15” 


Then it will be, 


As the 5, of; the ſum of the 2 ſides , _ 

1 O. 2200 

26 11015 Arith. Comp. $2997; 

to the s. of; their differ. 12* 20 15 9.329743 
So is the ct. of : the contain'd 4. 


86* 26 24 $ 8.79340 

to the t. of; the difference of the 1ů— 

other 2 48 1* 43 39 5 8.478401 
1 


A 
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As the cs. of half the ſum of the 2 
des 26 11' 15 Ar. Comp. 5 0.047007 
to the cs. of + their diff. 12 200 15 9.989839 
Sg is the ct of half the contained q j 
„ 5 8.793402 
to the tan. of half > fur of the ; 
other 2 8 35 520 30% 8 8.85 0305 
Half difference 1* 43” 39 to be added 
and ſubtragted — 
their Sum 1 36 = the greateſt . 


— 


their difference 2* 9 = the leaſt 4 = 
Variation. 


Se that in 10 Years time, 1. e. in the Year 
%, the Variation at the Royal Oblervatory 
Was 2 9* 


The degrees of Longitude tor the next 10 
Fears, VIZ. 1680, will be 172 52 45 let; 
ö 77 12 8 165 45 30. 

Then the Calculation will be, 
As the s. of half the ſum of the 2 8 
| des 26 11" 165 Ar. Comp., 8 333559 
10 the s. of + their diff. 12 20 15 9.329743 
00 is the ct. of half the contained 5 Ks 
: 4 97 5x 48 — — $9975 
the a, of half the difterence of 
E \/ 8.782104 
| the other 2 48 3 28 — $ 


And, 
Az 


* 
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As the cs. of half the ſum of the) | 
2 ſides — Aritnh. Comp. 5 0.047007 
to the cs. of half their difference 9.9898 +, 
So is the ct. of half the contained 7 3 
4 52" 4 e 9 
to the tan. of half the ſum of the 3 72 
other 2 L 7 45 — 9+1 340! 


* i 


9.00% le: 


I -= the: 4 of Vati. 


ro. If this operation be repeated for every 
Loth Year, by thus aſſuming the Longityde 
diſtance of the magnetic Meridian {rom tn 
Meridian of the place of Obſervation, che. 
riation is diſcover'd in an eaſy and natura man- 
ner: The following Table was conſtructc'! by 
thus deducting 7* / 12“ from the Longituvs 
at every Operation, 


Yrs, | Longitude, | Variat 
| | Deg. m. ſ. D. m. ö 
1660 180 o-of o 0 
i670 | 172 52 48 | 29 
1680 | 165 45 36] 4 17 
1690 | 158 38 24 | 6 22 | 
1700.] 151 31 121 8 261 
1710 | 144 24 0 10 26 
1720 | 137 16 48 | 12 21 | 
1730 | 130 9 36] 14 9 | 
1749 423 2 24 5 31 

= | 


Fa TT. 
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Yrs. | Longitude. | Varia 
Deg. m. 1. | D. m. 
1750 | 115 55 12} 19*25 
1760 | 108 48 18 49 
1770 | 101 40 48 8 
1780 94 33 36121 4 
$790 | 87 206 

1300 | 80 19 12 | 22 22 
1810 | 73 12 of 22 36 
1820 66 4 48 | 22 28 
1830 | 58 57 3621 59 
1840] 51 50 24 | 20 49 
1350 44 43 1219 39 | 
1860 | 37 36 17 43 
1870 | 30 28 4815 19 
1880 | 23 21 36 12 23 
1890 [16 14 241 8 
„„ *#* $5 
1910 | 2 ſ 
19124 06 4p 0 


51. The foregoing Table ſhews that the 
ſeveral Variations of the Needle from the Me- 
iidian when the magnetic Pole is at the far- 
cher part of its Orbit, conſtantly decreaſe in 
quantity till the magnetic Pole arrives at the 
place of the Tangent pb, which is evident by 
ine {everal Variations, and after that increale 
Again. 


2 


52. By which method of procceding, it ap- 


bears that between the Years 1912 and 1913 


— — .. = 2 
=” = ___ 


It is worthy of remark that Dr. Bradley's Ob- 
iervation of the Variation for the Year 17 30, vis. 
175 2 * . g . * 3 
25 came out juſt, to the very minute, althg 
che gth Operation. the 
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the Mariner's Compaſs-needle will ban 
Variation, nor the magnetic Pole any . oni. 
tude at the Meridian of London, or 1t +16 
forementioned Obſervatory, both of them 
ing nearly in the ſame Meridian, and 
few minutes of the ſame parallel. 

If it be objected that my firſt oper: 
1s contradicted by the laſt, fide 7 7 of the 
magnetic orbit at the former, produce. 
2* of of variation; whereas at the latter, 
ſame number of degrees difference of 1. ong 
tude from that point, makes almoſt 4 . ere, 
of Variation. 

54. I anſwer : This will appear to be but 
natural and neceſſary conſequence, if we 5 wy 
the 20th propoſition of the 3d Book of 
where it is demonſtrated, that the 4 at th: 
center of a Circle is double the quantity 8 th 
Lat the circumference, Cc. 7 . 7 min. 
Ec. therefore of the magnetic orbit at M ih; 
diſtance of Cd, muſt produce an 4 of: an 0 
double the quantity that would be pe. 
from that number of degrees at e diſta 
of Ca. 

55, I thalt now, by way of illuſtration, bet 
* the ſame numbers back again, from d 
Meridian at the neareſt part of the lame 1 = 
jel of Latitude at 4, till the magnetic ag ent! 
paſſed through the eaſtern part "of i it; in w hich 
all the fame : Phznomena will be exhib ited 5 
before in the weſtern, but in an 1nvertes 
order. | 

he 
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The Longitude of the magnetic Pole, and 
Variation of the Compaſs-Needle from the 
neareſt part of the magnetic Orbit, and from 
thence through the eaſt part of it. 


— — —U—ä— ——— — — 


Yrs, | Longitude. | Variat 
Deg. m. ſ. D. m. 
191211 0 © of © 0 
1915 3:00-4:28 
1925 9 7 12 4 56 
1935 16 14 24] 8 57 
i945 | 23 21 3612 23 
t955 | 30 28 48] 15 19 
ig6s | 37 36 o[17 45 
1975 | 44 43 12119 39 
1983 [ 51 50 24 | 20 49 þ 
1995 | 58 57 3621 59 
2005 66 04 48 | 22 28 
2015 | 73 12 0122 36 
2025 | 80 19 1222 22 
2035 87 26 24 |] 21 51 
2045 | 94 33 3621 4 
2045 | 101 40 48 | 20 3 
2005 1103 48 018 49 
2075 | 115 55 12] 17 24 | 
2085 123 2 2413 51 
2095130 9 36| 14 
2105 | 137 16 48] 12 
2115 | 144 24 O©| 10 
2125 | 151 31 12 826% 

6 

4 

2 

9 


da 
O 


2135 [158 38 24 
2145 165 45 36 
2155 [172 52 48 
21065 [180 0 © 


(482) 


56. The following is that Obſervation o) 
| Halley's of the Variation of the magnetic +. 
dle made at London in the Year 1672, |; 
Years after the Mra of commencement of i}, 
time and place of the preceding Calau 
and is an illuſtration of the foregoing "they, 
which it is preſumed will be allowed 60 
ſtrengthen it, by finding how nearly it con 
with the principles on which my calculation; 
are founded. 

57. As go years to 64” 5, or by convertin» 
it into minutes as before; As go years t 
of ſpace, gained in the magnetic. Orb 
15 12 years, [equal to the ſpace of time, (inc: 
the year 3660] to 512,666 or 8* 32“ 

58. Then if 87 32“ be ſubducted from 119 
there will remain 171 28” equal to the 1,ongi- 
tude of the magnetic Pole from the \\'eridian 
of the Royal Obſervatory, the half of which is 
$5 44. | 


59. To find what was the Variatioi! be 
Needle in 1672. 
As the s. of half the ſum of the 2, R 

ſides 2 26711“ 15 Ar. Comp. 5 INNS 
to the s. of half their diff. 12* 200 15 9.324713 
So is the ct. of half the contained G 0-10 
| FR 83* 44 818 Os 12 5 6747 
to the tan, of half the diff. of the 

other 2 2:5 2 


— — — 


04557779 
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| As the cs. of half the ſum of the 


ſides Arith. Comp. : 0.047067 


to the cs. of half their difference 9.989839 
& is the ct. of half the contained 


— — 


ta the tan. of half the ſum of the enn 
other 2 8 4* 37 : 8.909676 
Half diff. of the other 2 8s 2 4 


their Sum = 6* 4 the greateſt 4, 


their Difference = 2" 33 the leaſt £4 
= the Variation, 

| Hence it appears by Calculation that the 
Variation in the Year 1672 was 2 33 and 
| hence allo it appears that 1660 was the Year 
| of no Variation in London; fince by the Doc- 
5r's Obſervation, the Variation was 2* 3003 
and an Error of two or three Minutes is eaſily 

committed in ſuch kind of Experiments. 
| bo. When I view the preceding Table and 
[301d the regularity and perſpicuity of what is 
there exhibited, with reſpect both to the Lon- 
situde and the Variation, I feel a ſecret pleaſure 
[to think that I /hawld be ſo happy as ts ſtumble on 
e method to reduce that which hath hitherto 
been thought productive of the greateſt irregu- 
Pirities and moſt complicated Phænomena in all 
patire, to ſuch a perfect regularity, as to render 
Nequally beautiful and harmonious in its effects 
With the reſt of Nature's operations ; and this, 
P) ouly allowing the cauſe of the polarity or 


Qqq2 directive 


2 8544 0 8.872770 


g 
| 
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directive property of the Needle, i. e. h 4,. 

netic Pole, to haye ſuch a particular motion ax, 
in fact, jt really appears to have, viz. a reyolu- 
tion round the Pole of the Equator. 

61. But this remarkable regularity, with 
which 1 ſeem ſo highly pleaſed, and on which 
I place ſo great a ſtreſs, may very probably! be 
made by others a principal Objection iat 
the truth of my whole Scheme, fince nothing 
but the reverſe of all this, ever appearcd to 
them; which indeed will inevitably be the cg 
when Obſervations are made promifcuouſly, |, 
2 Latitudes and different Meridian, a 

enerally are. —— It may pra b. 
obj el likcwiſe, chat tho it be caſy an 
to r a Table on ſuch Principles; yet tha 
the great Dr. Halley ſays, that the irregular: 
tics attending the Theory of the Variation as 
ſo great as to render it almoſt impof ble u 
bring it to any regular Hypotheſis ; Tye. pc 
riodical Reyolution, for inſtance, 1s 1v gte, 
that he tells us, he nice determination au 
and many other particulars in the mi 
Siem is reſerved jor later Poſterity. 

62, Indeed the difficulties attending Ole. 
vations of the Variation muſt be allows to 
unſurmountable, as I obſerved before, 0, 
as we have no regard either to different | 47 
tudes or lifferent Meridians and as he jul 
obſerycs, waiting at the fame place to comp 
a Theory is impracticable, 

63. As I cannot flatter my ſelf wit! 5 10 gol 

Ort tune 
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ſortune of eſcaping Objectious to my Aﬀertions, 
which ever attend thoſe who ſtrike out new, 
though plainer paths to truth than had been 
before diſcover d; I thall here endeavour to 
fate all the moſt material Objections and place 
tem in their ſtrongeſt light, and try if they 
are not to be obviated, And Firſt, I ſhall ſup- 
poſe all the abovementioned difficulties which 
might be objected from Dr. Ha/lzy's different 
dentiments on this ſubject. 

64. That fo impotent and inconſiderable an 
Obſerver as the Author ſhould ſtrike out ſome 
kind of regularity, where ſo great a Man as Dr. 
Halley could obſerve none, is ſomething re- 
markable ; and whenever I reflect on it, it ga- 
ner ally brings to my mind, the Obſervation of 
the ingenious Mr. Jones, 10 lately taken notice 
of, viz, that a much ſtronger Likeneſs hath 
ſometimes been hit by an indifferent Painter, 
than at other times by the greateſt Proficients 
in that Art: Every one knows how to make 
the Application. It would therefore favour 
much of Ill-nature, were any one to repretent 

me aſſuming and arrogant enough to preſume 
o vie with one fo much ſuperior i in natural 
and acquired Abilities, as Dr. Haley moſt cer- 
tainly was. 

65. Indeed had he allowed of but ae north 
Magnetic Pole inſtead of t:v9, and that Pole to 
move in a parallel of Latitude; that is, had 
not our Schemes been different, he never would 


Rare athrmed that by reaſon of the great leng gt th 


Ot 
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of the period it was incapable of a nice deter. 
mination till ſucceeding Ages, intimating ene 
by, that one age was mich too ſhort a ſpace 
of time to make proper obſervations to exanin; 
it: For had he believed it to move in j4r1). 
lel of Latitude, he muſt have known th +: +; 
effects would be equal, and all the di!!.-4 
Phænomena the ſame, whether we Watt 
place till the magnetic Pole approac hed 1 

to our Meridian any number of degrees in 
parallel; or whether we ſhould advance 1c: 
to the magnetic Meridian the ſame numbe; 
degrees in our parallel. 

66. Had we an open Sea entirely furron- 
ing the Globe in the parallel of London {or 
inſtance ; that period of the magnetic Hs 
which would require the obſervation © co; 
Mk at London, might, by an eaſy rate o. 

in the ſame parallel, be Secomplithed in the 
10 number of Days; and all the dit rom 
pearances exhibited in the Table both 5! ihe 
Vos and Longitude made for every 17 
Years would, at the fame eaſy rate of h 
failing, be compleated in 10 Days. 

67. According to the preſent Theory hol, 
who are living in London in the- Year 1912, 
vi. 146 Years hence, will have no Variati» 
of the Needle from the Meridian; the nge; 
tic Pole will by that time be arrived to it ; wid 
that Meridian will therefore then become che 
magnetic Meridian, and the Needle by point- 


ing towards that Pole can conſequently have 70 
Varia- 


(487) 


Variation; but the Mariner by failing 79 the 
preſent magnetic Meridian would have all the 
different Appearances in 146 Days, and, by 
being then in the magnetic Meridian, would, 
lice the former, have no Variation. Again, 
68. As the magnetic Pole after its arrival to 
the neareſt part of its Orbit, vzz. at 4, will be 
paſing on to the eaſt, and will conſequently 
cauſe an eaſt variation at that place; fo the 
Mariner having attained the magnetic Meridi- 
an, where his welt variation would end *, he, 


arm — 


* It will not be improper to obſerve here, that 
tie Mariner who ſhould perform ſuch a Voyage by 
parallel ſailing in the Latitude of London, would 
wt find his weſt Variation gradually to decreaſe 
from the time of firit ſetting out toward the Welt : 
|f we conſult the Table, we ſhall find, that accord- 
ing to the prefent Theory, the Welt Variation is 
(ll increaſing at London, and to will continue till 
the Year 1810, U.. 44 Years to come, that being 
tne Tune when the magnetic Pole will meet with 
lhe Tangent, (See Plate LV. Fig. 2d. 3d.) where the 
greateit Variation happens in that Latitude, and 
tic Longitude of London at that Lime from the 
1gneuc Meridian will then be dbout 72 deg. to the 
Well, after which Time, the Variation will begin to 
| cecreaſe; and conlequently che Navigator for the 

| amereaton mult ſail wettward for 4.4 days, when the 
Vatlation would be increaſing till that Time; and 
ten he would likewiſe be about 72 deg, of Longi- 
tude from the magietic Meridian, and would there 
ad is Variation to be 22 300, big. the greateſt Wa- 
non in chat parallel: After which it would be con- 


antlu lee 20 , 6 
Lam!) lellening till he arriv'd at. the ume Meridian, 


by 
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by ſtill ſteering his courſe to the 2 U le 
magnetic Meridian, will neceſſarily have an 
variation; but this is t 00 obvious 1 to nes 
farther explanation, 

6, It may alſo be ob Wege, that not One of 
e Obſervations. made (hüte the Needle ha: 
8 "En V ariation) | by. Nt Burrewos, Gunter, 
ee and, Bong, agree With my periodic 
motion of th he peri) LE þ ce the pe- 
Vid of time bet een th d lait of them, 
vis. Mr. Burrows ind 1 5 Boni Was 77 years, 
that is, from ,1 $90 to 1057, duriny which ime 
the Variation Altetec 10 ice kan i" 55 
Which differs confi erably 170 om Dr. ally ys 
and Dr. Bradley's Obſervations, * upon which 
this Theory 1 is. founded... 
76. All, this 1 muſt own to be true; and 
the only probable means of accounting for {1 
remarkable à difference! is to \coffider it a3 the 
effect of the badneſs of our Comment C ompals 
needles, ſome of which, Tam convinced, ill 
oft at 8 or. degrees ſhort of, or bevond 
place where they ought to reſt. And ſpeak 
en experience, thoſe I generally made ulz of 
which were of the common conſtruction, ut 
lead, for inſtance, of {topping at 19 or 20 de« 
rees to the weſt of the Meridian more fie 
quently reſted at 27 or 28 degrecs, and I hare 
but ſeldom found them to ſtop twice at ths 
"fame point. 2 
71. My rea 5 for preferring Dr. Halleys 


Obſervation 0 2, when the Variation v8 


2 
c 


3 
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2 300 to the weſt, and Dr. Bradley's, made 
1750, who found it to be at that time 17 25 
to the ſame direction, is the ſtriking agreement 
| obſerved in the Obſervations of thoſe two 
great Men; to which let me add the probabi- 
ity of their being accommodated at the Royal 
Obſervatory with the beſt of Inſtruments, 
ſormed certainly on a more accurate conſtruc- 
tion than thoſe might be, which were uſed by 
Mr. Burrows, - Gellibrand, Fc. almoſt tw 
Centuries ago. | 

52, I have indeed heard ſome Mariners aver, 
that the Compals-needles vary {o much from 
each other, that there can be no fort of certain- 
ty of finding out the true Longitude from their 
direction, and have aſſured me that where ſeve- 
ra! Ships are in Company, the directive proper- 
ty of each Compaſs-needle is generally found 
to be widely different.. But what more 
does all this amouat to than that their Needles 
are ſo faulty as not to be depended upon ; and 
| cannot help repeating here my former Inter= 
r0gation, that if there be no point to which the 
Compals-needle is always directed, what advan- 
tage has the preſent Navigator more than he, 
| who lived before the Magnet was known ? 

73- And it this be the caſe with the com- 
mon Compaſs, it is no wonder the Mariner 
ſeldom obtains the ſeveral points of it to any 
tolerable degree of exattneſs: Beſides, the 
loading of the Needle with the Compals on its 
back, moſt be no ſmal} impediment to the free 

Rrr motion 
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motion or traverſing of it, as it is called 11; 
eſpecially when it is cloſed up in a box an. 
cover d over with a glaſs, and fo faſten d 4, 
with putty, that it is no eaſy thing to co 
the Needle to retouch it with a Loaditon-, 0 
otherwiſe to repair it. — It is much 0b 
withed that the Navigator was provided uit. 
better and more accurate Needles, other. 
this method of finding the Longitude |: 4; 
Variation and Latitude can never be {ily c. 
amined, 

74. On my farther Enquiry about Co 
needles I was well aſſured that there were 
of a modern conſtruction very accurate, mount- 
ed with well poliſhed Agat in the center of the 
cap or point of ſuſpenſion, that it might torr 
ealily and freely. One of theſe Compaii-« I pur— 
chaſed at a high price; however it an{wered 
the character given it: This Needle after along 
vibration always ſtops at the very /az- Pont, 

5. I once had the curioſity to obicrve by 
the Watch, after firſt mounting it on its central 
point, how long it would {wing before it 
which took up no leſs than gj of an hour; 2nd 
even after it is at reſt, with reſpect to its . 
ting eaſterly and weſterly, vzz. to and [ron tie 
magnetic Azimuth, where it is ſure to reit at 
laſt, yet (even then I ſay,) it has motion or 
ſome time longer ; this, however, is a motion 
contrary to the other; for as the former mo- 
tion was performed parallel to the TH, 
this dips below it and up again, bowing ci 
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its head to its Governour, intimating that what 
it bows to 1s not only in the plane of that mag- 
netical Azimuth, but below the ſurface of the 


Earth, 


s | . | . XM M 
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SEC TT ON. 76. 


Of a Meridian Line. 


EM True Meridian Line being abſolutely 
K A » neceſſary before tae Variation of the 
NOK * Needle can be accurately diſcover'd, 
I ſhall direct the Tyro how to provide 
| himſelf with one. 
77. The beſt and moſt ready way is to de- 
eribe a Circle, and erect a perpendicular in the 
center of it, as exact as poſſible; and of ſuch 
an height, that, as the Sun aſcends and the 
ſhadow of the perpendicular ſhortens, it may 
enter the Circle at ſome time in the Morning: 
The ſhadow of the top of the perpendicular, 
will, for the ſame reaſon, croſs the Circle again 
| in the Afternoon at paſſing out of it. Theſe 
to parts of the Circle that were interſected by 
the ſhadow of the vertex of the perpendicular 
| Mult be carefully marked; then let him draw 
| Rr r 2 ſuch 
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ſuch a line through the center, as may bi{c& 
the Circle between thoſe two points, and thy 
line is a true Meridian, vis, a line that Points 
truly north and ſouth. I have one of wg 
meridian Lines, which I made by the follow, 
method, I deſeribed ſeveral concentric “ ide 
and erected a perpendicular in che cent of 
ſuch an height that the thadow of the vertex 
miglit be capable of interſecting them all, to 
remedy the inconveniency of being often 
buen by Clouds, either at the ſhadows 

hg into, a out of the Circle. The thadow 
of To vertical point of the perpendicular H tra 
ced by marking it from the ies J to th 
afternoon at proper intervals of time, 
paſſed over all thoſe Circles; ſo that if if * 
en'd to be cloudy, when the ſhadow woul! 
ow paſſed any one of them, it was eaſily re 
medied by compleating the path of the 
of the vertex. After this, when I had ice 
the ſeveral Ciroles, and marked them, c 
them ſo accurate, that when a line was in 
through the center, and through the bi 
mark of the outermoſt Circle, the fam lin 
pailed through the other biſections, which was 
a ſatisfactory proof that the line was u 
drawn ; thoſe irregularities, that ſcem d, in tl 
ſeyeral biſecting points, ſcarcely we e 
I corrected by endeavouring to pats my 
dian through the midſt of them. 
78. This Meridian, though accurate | 
good reaſon to belieye it to be, did not © ct) 
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agree in time with ſome Sun-dials and ſeveral 
(locks, although thoſe Clocks were ſaid to be 
xdjuited by good Regulators : And when Len- 
dcavoured to find out the Variation of the 
Compaſs by the ſame meridian line, (Which is 
the ſureſt Way of diſcovering it accurately) it 
4d not afford me the ſatis faction Which I had 
reaſon to expect; the Needle ſometimes points 
ing almoſt zo degrees to the weſt of the north, 
thouzh I had taken the utmoſt care in placing 
the Compaſs over the meridian line. ut 
13 | obſerved before, it was ſomeuthat uncom- 
mon to ſee thoſe Needles, after being diſturbed. 

tet twice together at the ſame point of the 
Compaſs. This was however a ſure proof that 

the fault was not altogether in the Meridian 
Line, which I was convinced muſt be an accu- 
[rate one, as certainly as the Sun has cqual Al- 
titudes at equal times before and after it paſſes 
the true Meridian of the place. 

| 79. But the caſe was quite otherwiſe when - 
placed my accurate Compals before- mentioned 
cer my meridian line, as that gave the Varia- 
uon about 20 degrees to the welt of the Meri. 
dan at Worceſter, in the beginning of the £4 
Ver 1766: Since therefore an Obſervation | 
[ith an accurate Compaſs on a true meridian 

Ine gives about 20 degrees of welt Variation, I 

all ew what the Variation is by Calculation 

de lame Year: And as it is a peculiar one, and 

Wlcrves to illuſtrate and ſtrengthen the Theory 


F. general, I ſhall preſent my Reader with that 
Calculation at large. In 
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80. The Longitude of London from the was. 
netic Meridian is found by calculation t1 |. 
104 31' 26 to the eaſt nearly; and the Un. 
gitude of Worceſter being about 2 dc orc 1, 
the weſt of London ; the eaſt Longitud- there 
fore of Worceſter from the magnetic * eridun 
is 102 31 26 the half of it is 85 11 ß 

In this Problem, the things given beit g the 
2 ſides and the included 2, I ihall proceed a 
before by Mr. Oughtred's proportion, dh 
requires no perpendicular, 


The Latitude of Worceſter 16 
Complement = 37 44 = one of the guet 
ſides of the Triangle. 
The Latitude of the magnetic Po] e 76 v4 
The Complement 13" 51 = the chi 
comprehending fide. 
Their Sum is 51 3 5 
Their half Sum 2 5 47 30" 
Their Difference 2 ol 5 35 
Their half Difference 115 56“ 30 


As the s. of half the ſum of the 2, 1 
ſides 258 47 30“ Ar. Comp. 8 9 
to the s. of hali their diff. 11. 5600 300 9.31 579 
So is the ct. of half the contained) * 

4 LS Ie > ra hng 3 9-92 
to the tan of half the diff. of the | 
9. 58109 

other 2 Ls 20" 563 — 3 


ra, 
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As the cs. of half the ſum of the 

given ſides 25 4% 30" Ae 9.945573 
to the cs. of their diff. 11 66“ 30˙ 9.990494 
50 is the ct. of half the contained 

L AS 45 Frog prot $ 9:904491 

{> the tan. of half the ſum of the : 

other 24s 41 6 20 : 9.940558 
Add and ſubtract 20˙ 5y 


61* 53 zo! S the greateſt 
20” 12“ zo = the Variation 
the Needle from the Meridian of Worceſter 

1700, ; 

1. I muſt own I was not a little elated at 
the remarkable agreement of my Obſervation 
and Calculation, ſimilar to a well correſpond- 
Theory and Practice: In ſhort, J found fo 
many concurring Circumſtances which ſeem'd 
o fully to confirm my Theory, that J had ſcarce 
doubt remaining, fince nothing of conſe- 
uence appear'd to contradict it. From this 
lealing Encouragement, I have, a little farther 
In, ventured to give the Variation of the Nee- 
Je from the Meridian, at fcveral capital Citics 
nd Towns. 

92. The Longitude of the marnetical Pole 
om London having been diſcover'd to be 1509? 
at is, at the oppoſite part of the Meridian at 
about the year 1660 ; and as the yearly mo- 
an ot it is diſcover'd to be 42” 43" 20", it 


towards 


— 


a been conſequently ever ſince approaching 


diſtance of the magnetic Pole from London 
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towards us at that rate, and mult in 100 ye4 
be advanced 75 degrees atleaſt, 1nd it (6; 
time cannot '6 much ſhort of the Meridian 
of Acapulco in Mexico; ſo that the Wich 
Variation of the Needle at that Nieridian i, 
almoſt if not quite at an end, and an Ene 
will ſoon begin. | 0 8 


oy © WM. | | | 3 ta 

_ 83. Having therefore the yearly motion of 
the magnetic Pole we may eaſily find its ply 
at all times, thus, From 180 degrees +2. the 


1660, if 42 43 200 be ſubtracted, there wil 
remain 179 17 16 40, = the Longitude for 
the Year 1061 ; then, if from 179* 17 0 40 
be taken 42 44" 20" the remainder is 178 34 
33 20 = the Longitude for the Year 62; 
and thus we may proceed for every year till tl 
magnetic Pole has paſſed through the weltern 
part of its parallel ſtill fubdutting 4.2 43 2 
till it arrives at the neareſt part of the Meridian 
where the Longitude would become = 0. 


84. The following Series was form by tht 
fame method of reaſoning for every other, thi 
is, for every ſecond Year, by ſubtracting doubt 
the number of minutes, ſeconds, and this; 
ſo that if a particular Year be wanting that 
not in the Table, add 42 43” 20" to the nen 
leſs, and thus the ſituation of the magnetic Pole 
may be known for any Year. 


The 


Table II. 
nagnet ic Meridian fromm that of London bor 


every two Tears. 


Yrs, | 


1660 
leſs 


{562 


lels | 


1664 
leſs 

| 
1666 
Se. 

1668 
1670 
1672 
i074 
1676 
1678 
1680 
1052 
1684. 
1686 
1648 


1090 | 


1692 


10941 
1096 
1698 

700 
1702 


NTA. * 

Longitude. EIn. Longitude. 
Deg. mm. ſ. 30s. Deg. m. (. ads 
180 00 ©0 00 || 1704 | 148, 40 13 20 

1 25 26 40 [| 1706] 147 14 46 40 

—7T [4 1795 | 145 49-20 © 

178 34 33 204 1710 „144 23 53 20 

1 25 26 ao 11712 142 58 26 40 
i 1714141 33- 0 0 

17 5 Gf 4d + 1 140 7 33 20 
123 26 40 718138 42 6 40 
11720137 16 400 © 

1.75 42 400 4 $722. | 135: 51. 13 20 
Sc. 177241134 28 40 40 

174 18 13.20 [1726133 o 20 
172 62. 40 49] 1720, 131 34 53.50 
171 27 20, ol 1730 130 9 26 40 
170 1 33 20732128 44 O © 
163 36 26 401734127 16 33 20 
167 11 0 © 1736125 52 6 40 
165 45 33 2041 1938 | 124 27 40 
164 20 6 401740 123 2 13 20 
102 54 40% 01742 | 121 36 46 40 
161 29 13 29 [{ 1744 | 120 11 20 © 
190. 3 46 40 [7 1746 | 118 45 53 20 
158 38 20 O [j 1948 | 117 20 26 40 
157 12 53 20 1} 1750] 115 55 O © 
155 47 260 40 || 1752 | 114 29 33 20 
[54 220 901754113 4 © 40 
152 56 33 2QI| 1756] 1:1 38 40 0 
151 31 6 40 |} 1758 | 110 13 13 20 
150 5 40 © [j 1700 108 47 46 40 

888 1762 
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| Longitude, {| Yrs. 
Deg: m. ſ. 3ds ]| 
107 22 20 0 1830 
105 56 53 20 || 1532 
1834 
1103 6 1836 
1838 
100 15 7 401840 
98 49 31 1842 
| 97 24 4 20\ 1844 
1778 95 58 37 40 | 45467 
p 94 33 11 © || 1545 
93 7.44 20 || 1850} 
1852 | 
1786 | 90 16 51 © |] 1554 
88 51 24 20 [18560 
87 25 57 40 1858 
86 0 31 © 1860 
84 35 4 20 1862 
83 9 37 40 1864 
8x 44 11 © 1866 
| 1868 
78 53 17 40 || 1570 
yy 27" Ex. 0-16 1972 
76 2 24 20 7874 
74 36 57 40 [1876 
73 11 31 o |} 1875 
71 46 4 20 |] 1880 
70 20 37 40 || 1882| 
68 55 11 © || 1884 
67 29 44 20 || 1886 
66 4 17 40 || 1888 
64 38 51 © || 1890 
| 1892 
1894 
> | 60 22 31 0 | 18961! 


6499) 


Yrs. | Longitude. I Yrs, | Longitude, 
| Degm. ſ. zs | Deg. m. ſ. 3ds 


1898] 10 31 57 40 1906 4 49 11 © 
1900 9 631 0011908 3 23 44 20 


1902 7 40 4 20 1910 158 17 40 
19044 6 14 37 40 | 11912! 0.32 51 © 


85, Here it may be proper to remark again, 
that the things which give me the greateſt rea- 
on to believe that my firſt Principles are well 
ſounded are more particularly the three fol- 
lowing : | 

Fit. That the magnetic Pole or Gaze of 
the change of the Variation, moves gradually : 
This appears from the gradual change of the 
Variation for near two hundred Years paſt, 
namely, from 1550 to the preſent time 170663 
hnce this 1s entirely conſentaneous with the et- 
fects produced from ſuch a motion of the mag- 
netic Pole round the Pole of the Equator, as 
the Theory affirms. Pl. IV. fig. 3. 

Secondly. The exact agreement which ap- 
pear d between the Obſervations of the before- 
\ntioned learned Profeſſors Dr. Hailey, and 
Dr. Fradley; the former of which in 1672 
ound the Variation about 2* 30“ to the Weſt, 
Id the latter in 1750 found it 17* 25". Theſe 
Wo Obſervations of thoſe great Men, coincj-. 
ng ſo exactly, as they did, with Calculation, 
oth in regard to each other, and the time 
den they commenced, that is, at the Year 
bd: Theſe were, I think, ſuch ſtrong Cir. 
umitances as might even biaſs a learned Man, 
Peclally fince, 888 2 Thirdly, 


ann 
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|. Thirdy. They are farther confirmed by my 
. of the Variation at the City of 
Worceſter this preſent Year 1766, l 4; 
before obſerved, - an accurate Compal being 
laced over a juſt. Meridian Line, points our 
= very place obtained by Calculation. Are 
not ſuch hints ſufficient to render the They 
worthy of an impartial Examination f 
86. The only proper way of examin ing it, 
muſt be, as before remarked, by parallel . 
ing; there is Sea-room ſufficient between 


dreland and America, and in the parallel c 


London too *; and to proye more ette: Sel I , 


whether the ſeveral Longitudes and the Vari 
tions agree according to what are exhibites; in 
the Table. (See Sec. 50 and 55.) It might be 
neceſſary to take one of Mr. Harrifon's Clocks, 


that fo the true Longitude may be ready at 


hand to compare with the ſeveral Variations. . 
Is alſo abſolutely neceſſary that the Needle of 


—_———_—_——— 


re — — 
, 12 
12 1 


* The reaſon. I recommend n Sailing, 
ſrom a hint which occurred from Dr. Lee un. 
ſurmountable Difficulties; who after ennonigg 
the wonderful length of a periodical K 
of the magnetic Pole, concludes ; / 1+: . 1 
determination of this, and of ſeveral otben . 1 
in the magnetic Syſtem, is reſerb'd for A 000 10 
— All the Obſervations that could be 
London in 505 Years, might be very ſoon by 
ſailing in the parallel H, G, K, C. Fig 2d. Paus 


IV. And diſtance of Place in the later, would de 


equal to litance of Jime in the tormer, 


che 
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the Compaſs be good, Unleſs ſuch a care- 
fal method be obterved, the Theory, though 
ever ſo true, muſt appear defective, when com- 
pared with Practice ; ſince it depends altoge- 
ther on the accuracy of the Latitude and Va- 
dation, that is, on gaining both the Latitude 
of the place of Obſervation, and alſo the points 
of the Compatis ; for then, and not till then, 
can the, Longitude be aſcertained to a fuſkcient 
degree; of exactneſs; and nothing leſs than 
ſomewhat. of this Kind can be deemed a fair 
Examination, 

87. Other concurring favourable Circum- 
ſtances may here alſo be enumerated, in order 
to ſtrengthen and confirm the Theory ; as firſt, 
that Dr. Halley obſerves that the greateſt Vari- 
ations are near the north and fouth Poles of the 
Equator. Secondly. Ihat where the Variations 
em unalterable, as it were, {or a very conſi- 
gerable time, it is to be underſtood of ſuch 
places as are near the Tangents or greateſt Va- 
riations ; and both theſe Phenomena arc ren= 
dr'd ſo obvious in my Scheme, as to appear 
evident at firſt fight. Sce fig. 2d 3d. Pl. IV. 

88. Another Circumſtance in favour of this 
Theory is, that Paris has in reatity lefs Weſt 
Variation than Londen ; whereas Dr. Holley 
affitms that according ts the general effet, the 
&ference ought to be the cuntrary Wy, —— 
Many other collateral Pruols might be men- 
uoned, but thoſe already ſpecified mull, it is 
zmagined, be abundantly tuthicient to recom 
| | meng 


| 
| 


which is nearly the ſame, the Royal Obſerya- 
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mend the preſent Theory to a juſt and nroper 
Scrutiny : 80 that the, unprejudiced |: ©1444 
will not perhaps call me downright Fool. 
even though I have adventured to place 
magnetic Pole in a Meridian near to th; 
which runs through Acapulco in Mexico, —— 
He may probably act ſo generouſly and favour. 
ably as to conſider, that few Theories a. 
brought to perfection at once, and there 
no wonder if it ſhould happen fo in this cue 
Could I but expect ſuch candid treatment, 
ſhould advance ſomewhat farther and pretent 
the Reader with the Variation at many other 
Places, beſides thoſe of London, Paris 
Worceſter. e 

89. Here it is to be noted, that in diffrent 
Books of Geography, we have the Longitude 
of different places given very differently from 
each other and from different Maps, and ſome- 
times the Latitudes allo ; and if those arc in- 
correct, the Variation muſt neceffarity come 
out wrong by Calculation. However relving 
on the Candour and Courteſy of my 
and not doubting but the novelty of the {0- 
ject will recommend it to his notice, Ie 
give him a Specimen of what the Variations 
would certainly be at each place, excluſive 0: 
ſuch miſtakes. 

go. I ſhall begin with the Metropolis, 


tory at Greenw:ch, 
7 G N 


To 


„3 ͤ . 

To find the Variation at the Royal Obſerva- 
tory at Greenwiob for the Year 1766. The 
difference of Meridians between the Obſerva- 


tory and the magnetic Pole being that Year 
104 31" 20", 


[ ſhall proceed as before by Mr. Oughtred's 
Proportion. 


, 


The Complement of the Latitude of that 
place 38“ 31 300 75 
The Comp. of the magnetic Pole 1 3 51 

Sum of the ſides 52 22 30 


Half Sum 26* 11' 15 
Difference of the ſides 24 40 0” 
Half Difference 12* 20" 1 
Half the Angle 52 N 5 30 | 
; As 8. of half the ſum of the 2 ſides , 
20 11,150 Ar. Comp. 5 0.355256 


tos. of half their diff. 12* 20 15” 9.32974 
do is the ct. of half the contained : des 
4 52 150 20 — — 5 9. 5 


9 the tan. of half the diff. of the FE 8 
Other 2 4.8 20* 22 30” 3 g 9:57 37 + 


And, 


As 


—— 


rr 


As es: of half the ſum of the 2 con 
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265 TS 1 5* r. Comp. 
to eg. of half the diff. 12 20 15% 9% 
So is: the ct. of half the contained - 80 : 

32 15 10 — — ; ilk 
to the tan. of half the ſum of the N 
* other a 4.8 40 75 * 8 9.94599 


* — 7 — ent gee cen nenn ra 
2 


Arbor gguigot = the greateſt 
1 (Dig. ere rerere—o—ns, 

D 10 34 30 == the Variation 
at the Royal Obſervatory, 1766. 
e ee a td s 7 

91. According to the ſame manner oN. 
ſoning, the Weſt Variation at London for the 
preſent Year 1766 will be 19" 35%. Theta 
Paris leſs by about a degree *. If no materi 


u— 1 


— — — — 

That the Weſt Variation is not fo great it Part 
as at London appears by the iſt Table page 47%, 
or by the 2d or zd fig. Plate IV. where we ins 
that the nearer the magnetig Pole approaches (9s 
wards us, the more tHis Vaflation increates, . e. nk 
leſs the "diſtance is, the greater is the Variation 
confequeritly Paris, being farther to the Eat of ! 
than London, muſt have leſs Variation. But hat 
it is to be remember'd that this Phaznomenon vil 
be at an End after the magnetic Pole has reach" 
the Tangent Cv, or rather C; becauſe, after tl 
the Variation will decreaſe at London, and the | 
the diſtance is, the leſs will be the Variation; col 
ſequently Paris, which is at a greater diſtance (nab 
London, will then have the greater Variation, .. 
juſt the reverſe of What it was before it came 4 


* 


che Tangent, l Error 


— —_— 
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Error hath happened in the given Longitudes or 
Latitudes of the ſeveral Places, the Variation at 
Edinburgh for the preſent Year 1766 is expected 
to be nearly 21-56%. At Amſterdam 19* 4. 
At Madrid 17 1 At Liſbon 17” 11— 
At Rome 14 54 .— At Vienna 15 33.— 
At Venice 15" 38' 30. —— At Naples 14* 25 
At Port-Royal in Famaica 7* 47. 
At Acapulco in Mexico, very little. | 

In the Meridian of London at the Arctic Cir- 
cle the Variation for the preſent Year is 27 40. 


e eee de deen 
en e 
SECTION 92. 


07 the greateſt Variations that can hap- 
pen at different Parallels of Latitude. 


E greateſt Variation at the Equator 
3 T& is equal to the diſtance of the mag- 
N netie Pole from the Pole of the Equa- 
tor, ſince both of them are at that 
time in the Horizon of the place of Obſerva- 
ion, viz. 137 51“. 
In the Parallel of Port- Royal 17 30" of 
orth Latitude, the greateſt Variation is 1 32" 
und is obtained by the firſt Caſe of right 4 
Pherica! Triangles Thus, | 
As the Sine of the Complement of the Lati- 
ue of the Place of the Obſerver, to Radius; 
| Ttt ſo 
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ſo is the Sine of the Complement of the Lat 

of the magnetic Pole to the greateſt Vet. 

See Pl. IV. fig. 4. where there is given the 

CP and the Side mP to find the E . 

As 8. CP 75 280070 — — 9.9794: 
to Rad. 10. 

80 is s. of mP 134 ot” — ee 


23 


to 8. | 14” 32 ah 9. 399970: 


In the Parallel of Latitude 305, the greatei 
vaten that can happen 18 165 15 


In the par. of 40 the greateſt is 18 


In o' —— 21 527 
In 60 — 25. 36 30 þ 
In 70. 44 25 


In 74 24 2 $3, or full de welt 
In the Parallel of 76 the greateſt Variation 
is 81 4 20, 


N. B. Were we to fail to thoſe northern 
Limits beyond Latitude 70. of the greatel 
Variation would be 1800, that is, the rnavpctic 
Pole is ſometimes to the ſouth of tho. parts 
and confequently the Needle ſomctime. 3 int 
to the fouth inſtead of the north; o 
leſs a Theory the magnetic Pole an ral 
of the Needte be obtained, as that Pole is a 
proaching towards our Mer idian, it will ben 
2 few Years fo ncar to us in thoſe line 
the Variation will change to ſenſibly at ce 
different ſituation of the 8 Ship, that tlie Needle 
will be but of little ſervice to the Nay , 


m „54% ooo. 
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03. In order to confirm the foregoing poſi- 
tions I have only to requelt, I will not ſay re- 
quire of my Readers, that they will grant me 
that fair, reaſonable Poſtulatum, which Nature 
herſelf moſt evidently: points out to us, vi. 
that the magnetic Pole moves i a circular Or- 
bit round the Pole of the Equator , and that 
the Mariner's Needle, if pertectly good, is con- 
ſtantly directed towards it, as it appears to be, 
in fact; and then the finding ot the Longitude 
by this method will amount to a compleat de- 
monſtration, and to be founded on true, lure, 
and laſting Principles. | 


94. Table III. This Table is conſtructed 
on the ſame principles as the 1ſt /See Sect. 50.) 
for the Parallel of Porr. Royal in Famaica, Lat. 
i7 zo' Lon. 74 0. Each Calculation differ- 
ing from the other 15 degrees of Longitude, 
beginning at the Meridian of London. 


Alſo for the Arctic Circle, Lat. 66 3107 the 
Calculations differing from each other ro de- 


grees of Longitude. To find the ſeveral Va- 


| Nations. 


7 
7 


. 
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Since all the Phænomena are conſemtaneous and 
aptecadle thereto.. 
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Yrs. | Longit. ] Variation j 
D. m. D. m. 
1660180 of Q o , 
16744170 
1688] 460 
1702]150 
17161140” 
17301130 


\ Porte Rayal in Jamauca. 


0 
9 
0115 30 rs. Longit. Vd 
019 10 i 
1744120 of22 39 1660180 O 
1788110 fg 37 68165 0 2 
17734190: 936 7720 ol 6 55 
J 0 
0 
© 
0 
© 
© 
0 
0 


em 


1786 90 0031 43 77230138 of 6 5 


1800 80 1744/20 O12 10 
1814] 70. 


Wo 
on + 
WI 


ö <1 35 Af * | 417951105 29413 4b 
1828 69. 0130 43% 1786 9 0114 29 
= 56 36 5d ; (4807 75 O|[t4 11 
1842] 50 0130 43 828] 60 573 
18560 40 35 3B 7849 43 ol 9 50 
1870] 30 931 18 11870 973 
1884] 20 10124 23 189 15 of 4 8 0 
| 1898] 10 O13 41 [912] o of vo © 
1922], 5. % K iÞþ 
ot 1:41 2108: $5 20 4; | 
ws 6 ol. 4 16 |} 
T Bog ay 4 
. 2 
ne 
0 010 o * | 


It may be thought neceſſary to remark, tht 
the above Calculations might have been made 
more exact in Time by inſerting the fractions 
parts; but as the whole did not amount is on- 
Year, I purpoſely omitted them. ; 
_—_— CIT AP, 
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SECTION g;. 


Modern Geography, or Geography 17. 
2 by Means. of te magnetic 


Theory. 


XXX AVI N G proceeded thus far with 
* HS my Theory of the magnetic Polo and 
8 * Compaſs =neetle, a kind of new Geo- 

graphy appears; for having obtained 
the Longitude or diſtance of the magnetic Me- 
ridian by the foregoing method, a Queition 
may be put, vis. though the Longitude of the 
Meridia an poſſeſſed by the magnetic Pole be 
own ; yet how can the Mariner obtain his 
Utance from any known place nearer to him, 
as London, Teneriff, Ferro, &c? I anſwer : 
by a method ſimilar to that made uſe of in 
common Geography: For 2s in that, a firit Me- 
nichan is found neceſlary ; ſo the ſame is as 
neceſlary here: But as in hat, the Meridian 
ot lome known place was made the firit Meri- 
dan; in 7575, the Meridian poſſeſſed by the 
magnetie Pole muſt be deem'd the firſt Meri- 
| tian :- The principal difference is, in that, the 
Place and its Meridian is fixed; in this, it is 
Perpetually ſhifting from one Meridian to anc- 
Wer; but that makes no difficulty, finge its 
; place 
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place or Longitade may be known for any 
particular Year, from Table II. by which 
means we have a. general or. firſt- V+: idjty, 
equally capable of affording all the 201, 
as that of Tener if, Gc. Or, if we plone, on; 
of thoſe forementioned places Which \. 
ed the firſt Meridian, may now. be calle « {. 
con Meridian, with Which we may proved 
in a ſimilar manner to that in common 

96, It the Longitude of London the 
magnetic Pole be required far any given \ cr, 
ſuppoſe the preſent Vear 1766 Look 114 
Table II. for that Year, oppotite tO Which. WII 
be found the Longitude or diſtance of tt 
magnetic Meridian from that of London, 104 
3102640: The ſame for any future I ime, 
Second. As in common Geography, all, 
here the diſtance {rom the firſt Meridian being 
known, if their diltance from each other by 
required, the Problem admits of ee f 
Caſes: Figſt, if the Places are both to i!ic Ea 
or both to the Weſt of that firſt or grand A. 
ridian, ſubtract the leaſt diſtance from tle 
greateſt and the difference is the deſired diſtance 
of the places. Second, If one has Eaſt Long. 
tude of that Meridian, and the other Wel, add 
them together, and their ſum is the dinge 
of the places. T6irdly. If the Needle has 49 
Variation from the Meridian, there will ten 
—— —— A— — 
The Seconds. and Thirds in the Table my 8 
giſregarded in common ule, 


CON 


| (Jer) 
conſequently be no Longitade or diſtance from 


N. B. It is to be remember'd that the Na- 

gator having the Latitude and the Angle of 
Variation, has always data ſuffielent to diſcover 
his Larigitrude, or diſtance of the magnetic 

Meridian, fince the fide of the Triangle P, 

. the diſtance of the maguetic Pole from 

the Pole of the Equator is permanent, and 
therefore always khQ m. 

ol Examplas of the rhres different Caſes, | 

97. Example I. Caſe I. Suppoſe in the A.. 
11:1c Ocean, the diſtance or Longitude from 
the magnetic Pole be found 62* 30“ to the eaſt 
cf it, then ſinca Landon is allo to ine exft; ſub- 
wt 62 30' from 104 31 and the difference 
dir. 42 1“ is the diſtance of the Meridian of 
the Obferver ta the weſt of London. 

Example II. Cafe I. Suppoſe the Navigator 
to be in the Mediterrancan, and his diſtance 
tom the magnetic Meridian be 1237 zo to the 
et, ſubtract 104 37 from 123 30 and the 
difference 187 59" is the diſtance of the Meri. 
wan of the Obſerver from that of London, and 


much he would be to the eaſt of it. 
* Example. Caſe II. Suppoſe, in the great fouth 
Les, the Manila Sbip from Acapulco finds her 


Longitude or diſtance from the magnetic Mc- 
ian to be 33 45 to the weſt, if 33 45” be 
added tg 104 31 it ſhews the difference uf 
Vcridians ta be 138 16, and fo far that placo 
wald be to the welt of London. 


Lu- 


{ $12) 
Era . Cafe III. Ir the Needle 
Event from the LIED jan, the Mariner May 
then Sp lud p to be af the magnetic: 
Meridian, and conſequently that he is 104 ji 
to the welt of London, VIZ. the number 1. 
21 fc ad. 1 in the Table, 3 at the Vear 1706 
aving found the Longitude or dit? ance 
the magnetic Meridian in degrees, multip!, i 
b hoy and that will give the Ane in Miles, 
_ Example. F or London 766. 
hie found the Variation 19 35 ay by 
Cafe, II. Wo qe angled. ſpherical Triangles, 


As the, 8. of the. 8 of Variation” 

5701 19 , 8 % Anth, Comp. '$ 0.4 

to 8. of the ſide mP 

39k the 8. of the 4 Fan 10431, 
hole OP: to 10 8 7 [2 * 


7 
Ag. 
"which multiplied hy bo 


iv es & the Ke in le, 2624 
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. „A8! in common Geography, great Circles 6; 
the Sphere multiplied by 60 give Miles, and 33 
all right Lines in ſpherical Projections, paſling cho 
the Center; are great Circles: Conſequently the 
fight Line C , in the Projection by paſſing o 
Center 1s a great Circle, and therefore it thc g 
are multiplied by 60, they are converted ini VO 
nere allo, 
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90, The diſ ance of ah e magnetic Pole from 
i of the Equator, made Fos of in the foregoing 
Calculations was obtained, by Mr. Hauxlhy'*, 
which diftance appears t to be cht fince ebe 
Calculation in which, it was concerned, that 
| have had an oppertipity, 'of proving by Ob- 
ſervation, came out 2 accurately juſt, o or elle 
exccedin! fly. near. 2 4 
109. But "whether "his" diftahice" of the 7 
Poles = J 13” £4 Was accurate or hot, I hall 
now, according to, 4 former, promiſe, exhibit a 
imple, eaſy, and infallible inethod to thew*! By 
the 18th Propofition oF the 3d Book of Euelid 
it 18 that i a line be drawn from 


4 


of the et V Vatiatidn at Louder or de 
where, ſuch a rectangled Triangle is formed, 
* [pp. Pl. IV. fig. 2, right angled at , where 
there is given the ſide CP. = the complement 
of the Latitude of the place, and the L of Va- 
riation PCp, to find the diſtance Pm. 

101. If it be ſtill. objected, that though I 
have ſhewn an infallible method to find the 
diſtance- of the maguctic Pole from the Pole 
of the Equator; yet in another caſe my Plan 
ſeems to be defective, U/Z. in the Time of the 
periodical Revolution, which Dr. Holley makes 
to be about 700 Years';- and that I myſelf have 
alſo pere, r that che Time of the peri- 


ane. 
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See Gentliman 80 2 for May, 1750. 
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at the Royal Obſervatory; yet, as the Nava 
tor changes his ſituation, his angle of Variation 
and conſequently his Triangles would be ditier- 
ent, juſt, or nearly in the manner it is at pre- 
ſent, which is the fare, allowing only lr th: 
few minutes it moves in a whole Year. 

VM. B. The difference which appears be- 
tween the motion of the magnetic Pole when 
toward the eaſt of London and when it was to 
the welt, can ariſe from no other probable 
Cauſes than the faultineſs.of the Needles aud 
inaccuracy of the Obſervations, Whilſt the mage 

7 ; netic 
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netic Pole was in the eaſtern part of its parallel, 
unleſs ſome fmall degree of error may be aſeri- 
bed to the Obſervations of thoſe two preat Men. 
It is ſaftictent however, that their Obſervations 
were ſuch as have enabled me to begin a The- 
ory, which if attended to, and carried on to 
thoſe Imptovements of which it is capable, will 
aſcertain the Longitude to as great an exactneſe, 
as the well-known Latitude and Variation, So 
that whether the weſt Variation be quite at an 
end at Acapulco, or. whether an eaſt one be juſt 
begun, ut does not in the leaſt prevent the prin- 
cipal thing from ſucceeding, viz. that of find- 
ing the Longitude infallibly by this method. 

102. That there is, near the ſouth Pole, 
another magnetic Pole, ſimilar to that near 
the north Pole of the Equator ; and-that they 
both probably have a connection with each 
other in their ſeveral Offices, may reaſonably 
be inferred from the Order, Beauty, and Har-- 
mony, conſpicuous throughout all the Works 
of Natures 5 45 WALTER | 

103. There cannot, however, be much 
doubt, when once a ſatisfactory Theory of the 
north magnetic Pole and Compalſs-needle is 
compleated and ſettled, but that another of the 
louth, founded on the ſame ſound Principles, 
will ſoon follow ; and how bleſt will the 
Mariner then be, when he is poſſeſſed of fo 
eaſy and ſumple a method to diſcover his Lon- | 
gitude in every Part of the terraqueous Globe? 
He wilt then require no-more Data to proceed 

Uuu 2 with 
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with than thoſe that are juſt neceſſary t0 
enable him to fail at all, wiz: his Latitude 1nd 
angle o of Variation: For as to the other rec tu 
ſite, namely, the diſtance: of the Tus Pol: 's 
that being once found ee and there. 
fore:always ready at hand. x 

104. After I had ꝓ — thus far, u par- 
ticular Friend obeividee me to berather con. 
ſident i m my Allertions, (remarked, With {one 
Rallery, that though hat I ſo en bouſy in- 
ſiſted on appeared true and undeniable to H=, 
as well as to me; yet it was his opinion! 
ſhould be cenſured by ſome for affirming © 
Thing to be abſglutely true in fact, w hich | 
advanced only as a Theory; and that a mls 
of finding a matter af ſuch Importance 
Lodgitude at Sea ougbt nat to be admitted 4s 
certain, till it had paſt the teſt of a ſevere 11 rial, 
and been carried into actual execution. Thi 
Reaſoning appeared ſomewhat plaulible ; nd 
ſuch a Trial is what I have hoped for, 411 dv 
ſtill earneſtly wiſh and deſire: For as I 
be very unwilling to he impoſed upon 
ſo neither would I wilfylly impoſe or int 
any falſe Reaſoning upon others: I ſhould there- 
fore think myſelf yery happy to have my he- 
ory ſtrictly, impartially, and expeditioully c:- 
5 which cannot be efſectually done, bu 

by parallel failing, as I before oblerved, — 

ut which, I can never expect to 1ce if 

. to Practice. 

10 5 To-ſhew therefore the ſincerity of my 
In- 


(517) 
intention, I have now ventured farther than my 
original Deſign, in calculating the Variation for 
every 10th degree, quite acroſs the Atlantic 


Ocean, as far as 80 degrees welt Longitude 
from, and in the parallel of London. But 
as the Navigator will be prevented from ſail- 
ing farther in that parallel than 5 degrees of 
welt Longitude; or thereabouts, by the north- 
-alt coaſt of Newfoundland," I have taken the 
liberty of intruding a calculation for that par- 
ticular Langituden 10.5 9 bebe 1 195! 
1006. In order: to which, I thall farther ſup- 
poſe the Latitude and Variation juſtly obtained 
2t 10 degrees to the welt of London and in the 
ſame parallel; then uuleſs I have incurred ſome 
material Error, (which not unfrequently hap- 
pens to Perſons of much ſuperior 'Talents,) by 
the Calculations for the pretent Year 1766, the 
Variation is expected to be, at 10 degrees of 
welt Longitude: from London, about 21 5˙Cæ ͥ— 
At 20 degrees from London 22" & 45. 
At zo degrees 22* 36 *,— At 40 degrees 


E 


| *The greateſt Variation. 2 

if any Mariner, making a particular and accurate 
Obſervation in the abayc Longitude and Parallel, 
n 1766, ſhould find this to be nearly true, the diſ- 
lance between the magnetic Pole and the Pole of the 
Equator might be eaſily and infallibly obtained, 
which muſt be nearly 13 31) and would confirm 
this Theory beyond a doubt, fince almoſt all Cal- 
culations, which I have proved, have anſwer'd to a 
Wrpullng exactnels. | . % 


22 
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22 25 30. At 5 degrees 21129 
Now it the Longitude from London be 2 | 
at the north eaſt coaſt of Newfeund(n1,, the 
Variation will be 215 87,39. Here the /\ 11; 
gator can proceed no farther to the wet 1), 
tame parallel, if our Maps are jut. * 
60. degrees, the Variation 1819 355 
70 degrees 16 Ä 40.— os Al ng de 

14" 54. And at 104 31 20 che 
tion of the Needle would be,,= O. 


107. To aſcertain this the more clearly, the 
uſe: of Mr. Flarriſin's Clock wilt be expodic; . 
that fo each Obſervation may he made pre CHe 'y 
at 10, 20, 30, Ge. degrees from London; for 
otherwiſe (as the Variation 18 conſtantl) varying 
throughout the whole eee it cannot be 
deem'd a fair Trial. 


108. To conclude: The Diſcovery of the 
Longitude by the Variation of the Need, = 
been attempted upon very different Principles, 


9. The great. Pr. Halley,” to correct th: 
18 by the Variation, deteribed curved 
Lines, which comprehended large Tracts of th: 
farface of the Globe; each part contain d u 
in thoſe limits had the ſame degree of V ariativ! 5 
which does not ſuppoſe that the Compa'--nt 
dle pointed to any particular Agent o. Pol, 

110. Meſſrs. Mozntaineand Dadſon thou git i 
improve the Drs. Plan by inſerting a great uber 
of thoſe curved Lines on a very large palcboard 
Chart; 3 Which lines, tho they intertect or crols 

obliquch 
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obliquely a vaſt variety of different Meridians; yet are 
al marked as having che fame Variation from one 
end to the other, the moſt remarkable of which is 
the Line of 20 degrees of welt Variation, which is 
continued for 60 degrees of Longitude, almoſt 
due eaſt and weſt, viz, from Great Britain to New 
England. By their Title Page, theſe Obſervations 
were made about 1756; and tho! the weſterly Va- 

tiation has been ever ſince increafing, it is not even 
yet full 20 degrees at London 

111. The preſent Theory is founded upon a per- 
ſuaſion, that the Needle, like an accurate Index, con- 
ſtantly points ton ards the magnetic Pole, and is the 
Cauſc of the Variation of the Mariner's Compaſa- 
needle, and of the Variation of that Variation. 

112. If that Theory, which ſuppoſes the Needle 
points to nothing, is true, and can be proved, the 
prelent Theory mult be falſe ; and I will own my- 
elf miſtaken. We may then attribute the Variation, 
with other impechanicals, to the immediate Influence 
and Interpoſition. of the Deity ; and tho' we can 
movethe Nexdle with a piece of common Iron which 
way we pleaſe, yet we muſt not allow that the Needle 
in the leaſt affected by the Iron, but by ſome im- 
material and intelligent Being; and that the aſſiſt- 
ce, which che Navigators receive from it, is all 


* 


mmechanical too. | 


113. Thus have I preſented the Public with 
my Sentiments on the Longitude, together with 
de arguments and calculations upon which they 
vie founded, I ſhall only obſerve farther, that 
ie; Magnetic Pole, that Wonder of Nature, 
any exhibits the ſtrongeſt marks and indica- 
das of its important Uſe, viz. that of enabling 
de Mariner ſecurely to traverſe the wide and 
Fables Ocean, to convey- himſelf to the remoteſt 
; — ö Re- 
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Regions, and to encounter the moſt thrbulm MY | 
Winds and mauntaingus Wives under the 0 
ſafe direction of his Compaſs- necdle, which eve; , 
carefully, and as it were, dutifully watches the 
motions of its ſubterraneous maſter, and (if 
there be no fault in its Conſtruction points wy 
them out, for the Beneſit of Mankind, to 6 K 
great a degree of accuraey and exactne, 1; . 
to have occaſioned the 0 poetica Proverb, +: 
« True as the Needle % the Pole.” And 4415 
unleſs this Truth, which ſtands confirmed by loid 
conſtant experience, can be 5 5 and sit * K 
aſide, my former Aſſertion muit remain irre- ere 


fatable. And if this Method ſhall on {4 


examination, be found capable of diſcovering 41 
the Longitude fully and permanently ; i: it nu! WY crea 
reaſonable to hope and expect that a proportion. WH Writ 
able part of the Premium ſettled by Perf in E. 
will be allotted to it, eſpecially if no other late t. 
method be equally practicable and uſef / eſt to 
114. Having treſpaſſed, I fear, * too tons un > 4 

the Patience of my Readers, I WIII now lo. The 
the whole with a Repetition of that Reque!; with t 
with which I thought it my Duty to 2ddr«s WW other 

them at firſt; humbly craving their condi! 118 
Allowances in favour of a diligent but , tioned 

ter d Labourer in the Fields of Philoſophy, hence 

the better cultivation of which, if the preſent WW d to 

Publication ſhall (in the leaſt degree) cou, ws, 4 | 

bute, I ſhall think myſelf happy in my Euden 3 

vours and Studies. on * Ti 

tid 3 ] 
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F theſe there are various forms, to be 
& 0 had of the mathematical Inſtrument- ma- 

* kers, ſame. of which are very elegantly 
N ſiniſhed. 

116. A plainer and cheaper Sort are made and 
old by Mr. Read,  Cabinet-maker, at the Quadrant, 
un Kalle. Aide, Hyde-Park. Theſe, by means 
of a ſimple * act the ſtrongeſt of any 1 
have ever ſeen “ 

117. The ingenious Mr. Lane, Apothecary, in 
A her ſpate-ftreet, has one of them, which, with the 
greateſt eaſe, ſtrikes a hole quite through. a quire of 
Writing-paper : He has alſo much improved it with 
in EHlectrometer, by means of which, he can regu- 
ae the force of it to any degree leſs than the great - 
ot force of the Machine in any kind of weather 
and although it act ever ſo ſtrong, by ſuch a regu- 
ation he can make it as weak as you plcaſe. 
The Electrometer or Regulator may be had along 
with the other part of tne hk Ma if belpoke, 
otherwiſe not. 

118. Another of a yet more ſimple form is men- 
uoned by Dr. Hraablin, at b. 17 of his Letters. I 
once {aw one of this kind that acted excceding well, 
and for the ſimplicity both of that and its Appara- 
tus, 1 have exhibired a figure of it; fo that almoſt 
ay one that ſees it may be able to form one of the 


"+ 


* 


The eonſltuction of Mr. Read s Machine is very ſunple 


wy a Perſin on occaſion may perform Experiments on 
Ve, without an Aſſiſtant. 


A XX ſame 


— - - 


veſlel of any form be filled within an inch or an inci 


% TORR er A UE FÿII er  OeRTE—o__—CCwm—_—_ Coro oe 


3222 POSTSCRIPT. 


ſame. Let AB Pl. II. fig. 3 be the olaſs (p! roi, 
PHLK the Frame of A, Machine, H GK AMA 
large tin Cann filled with water; the glaſs Rec! ve 
may be either of a conical or cylindrical torm Flle 
with water as high as that in the Cann, and im. 
gen! mA it, 

When the Tyro is deſirous to try the e 
of this ſimple Machine, (when in motion, ) he nut 
communicate, by means of a Chain or other: 
with the tin veſſel which contains the wat-!, ai 
then with the hand at liberty, or a wire, Sc. touch 
the prime Conductor IK. 

1:0. But that no one may be at a lofs for aR 
ceiver properly prepared, let a Phial or a thin ala 


and an half of the top, and then immerged in water 
to the fame height with the water in the glaſs ; this 
will prove an exceetling good one, eſpecially if the 
water be made a little warm. Make ule ot fr 
121. Sct the veſſel of water with the phiai, nch 
any part of the excited Apparatus, as the PO 
Conductor: or any of the electriſed wires, an ict 
wire or chain hang down from the Conductor Gf 
ſo that the lower end may deſcend into the wares it 
the phial, and it will very ſoon be ſufficiently che 
ged, as will be found by firſt taking a wire an rod 
of iron in one hand and putting the other cad of 
into the water in which the phial is tmmerge«: ; e 
if a finger of his other hand or a rod ot metal be 
brought to auy part of the excited Apparatus, i 
will be convulled as uſual : If the immerged ga 
be very thin and very large, the fhock w'' be i 
the {ame proportion: If the veſſel of water in whict 
the water is immerged be a long trough, and Wi 
glaſs be put at one end of it and the wire Sc. to tit 
other, the ſhock will be propagated in © {all 


1 


SEE 


mar 
glas 

1 
fam 


| a Rl 
' ralli 


tanc 
fron 


Perſ 
| / 6G it 


intert 


Kid 


45 1 
E which 
F Confine 


POSTSCRIPT. 23 


manner as if brought ever ſo near to the immerged 
n 
122. Laſtly, if the glaſs he immerged to the 


fame depth in the water at the fide of a Pool or of 
a River, the ſame effect will happen, though the me- 


rallic rod be put into the water at the greateſt diſ- 
-ance from it, if the Apparatus of wires be continued 


from the revolving glaſs till it comes lo near to the 


| Perſon that he may bring the rod in his other hand 
. | | 


N. B. A worthy Friend, who is a Gentleman 


ef the Faculty, in a neighbouring County, ſent. 


| me the following Letter. 


123. © have had, and ſtill have, very great prac- 


ice in the electrical way, and as great Succeſs. Se- 
veral remarkable Cates I have ſent to the Magazine 
| Compilers, but could never ſee one inſerted ; tho? 
| ir the ſame time, I have ſent poctical pieces, 
| which have been immediately publiſhed, Being 
| therefore determined to trouble myſelf no more about 
chem, muſt beg you, if ever you publiſh again, to 
inert the following Cale. 
kichard Johnſon, of the Trench, near Wellington, 
u loft Minter artacked with an univerſal Rheumatiſn:, 
| which, with the ſymptomatic Fever which ran very bivh, 
| confined him more than two months, notwithſlandins 
proper means were made uſe of that mis ht contribute 
10 bis Recovery. With the returning Spring, his pains 
vaniſbed ſucceſſeyely, all but a continual one in the Occi- 
but and Vertebra of the Neck : Uſe was made of a fl 
Bru, Fames's Powder was repeatedly adminiſired, a 
Iliter was applied upon the part; but it baffled all our 
endeavturs and continued obſtinate without the leaſt re- 
Hen, bill Electricity was made uſe of in the latter end 
| XXX2 "of 
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May or the beginning of Juns, I forget exaftly u 
| De perſiſted in the uſe © it about 10 days: Th- 60 
three ar four days T begun to Ap 9 oh the Caſe, as |: 
| found not the leaſt relief; . rl that 11 begar t4 
abate, and at laſt entirely ceaſe 4 
* could give you Caſes enough to fill a Vo- 
| lume; but the above Caſe, though perhaps 90 
| ſo ſtriking to the ignorant Reader as ſome | cou! 
| relate, is in my opinion as wonderful a Cure as c 
| was performed; for being under my Obſer-a1j/, 
| | from the beginning, I am ſatisfied nothin, 
| Omitred Which could have been tried with any pro 
| bability of ſucceſs; and that the ſituation of li, 
| Complaint was primarily 1 in the ſpinal Marrow, Au 
| ingenious Clergyman in the neighbourhood has done 
a great deal of good with his Machine; and th; 
Practitioners at Salop Infirmary have at lait got 
{ſuccesful Method of ufing it.“ 
124. The learned Profeſſor Boerhagve, while res- 
ſoning with his Pupils concerning the ce 
Fire, has the following Corollary, © What nov 
is the greateſt degree of Fire that human aud 
induſtry can at preſent produce? Why, tron hu 
has been laid down, it plainly appears, that ir 1991.9 
be in that place where the Focus of Viletle, de 
ſtrongeſt of T/chirnbauſen ſhould be made to met 
together in an oppoſite direction, and coin. ide. Wy 
ſince the Focus of the Speculum is in the 0 A1 
and in a point of its Ax:s three feet and an half dif 
tant from its Vertex; hence, this Apparains " 
T /chirnbazſen may be to placed between the Span L 
and the Sun, in hd Axis of both of them, hat dit 
dioptrical Focus ſhalt exactly unite with the forms 
catoptrical one, and that without at all prevent! 
the Solar Rays from falling upon the Speculum l. thy 
place of concourſe then vill be found the 179" 
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ene Fires: that human art at preſent is capable of 
exciting”... Boerhaave's | Chemiſtry, p. 151, Ses 
Pl. III. fig 2, and 3... Where the foregoing Ex- 
xriment is thus delineated : MR repreſents Viletis's 

firror, MPR the Cone of reflected Rays. 
LN T/chirnhauſen's glaſs Lens, LPN the Cone of 
refracted Rays, and the Ct ot each mecting at tha 
common. Ferie. 
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N, B. The Figures refer to the Sections, 
N 


T HE R, its agreement with common Air, 

61, retain'd in bodies by the atmoſphere, 

80, 81. pervades the pores of brats, 87. 
ſurpriſing Elaſticity of, 92. conveys ſound thro” 
the pores of groſs bodies and alſo magnifies it, 94. 
ts exiſtence denied by Mr. Clare, 101. electrical, 
paſſes thro? the pores of denſe bodies, proved by 
experiment, 106. , paſſes thro? a glaſs tube 
nlied with water, 108, 109. pervades glaſs when 
the air is removed, 126. proved by experiment 
with an exhauſted glaſs globe and a double recti- 
ver, 127, 129. its natural and eſſential proper- 
ties according to Sir [/azc Newton, 139. ſurpri- 
ingly more ſine and rare, yet more elaſtic than 
common air, 139. extreme ſubtilty of, 140. 
conveyer or propagator of light, 142. its rari- 
ty and elaſticity increaſed by heat, or by putting 
Unger the exhauſted receiver of an air pump, 
152, Lord Bacon's opinion of, in grols bodies, 
54. its exiſtence not proved before Miuſchen- 
”r0#'5 accidental diſcovery of it, ibid. its moſt 
woe, active part or pneuma, 157. leſs ſubtile 
than the pneuma, 164. electric, its ſource, 192. 
'\nihed from the pores of the inſtrument of fric- 
497 at tne glaſs and ſupplied from the earth, pra: 

ved 
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Alx, Chambers account of, 21, 

geneous, 25. elementary, 27. Dr. Hoot's op; 
mon of, 29. Biſhop Ber. 


ArTgacTtioy: where it ends, there impuſſi begins 
F Qu. Why al : EN 7 9 
Aurnox: his firſt principles, or brief hcacs of hs 


ted by means =, 
| Bacox, (Lord,) his opinion of pucumatica? 4/9 


ved by experimen 


KRackſirow's ſulphur” globe, 249. firm by fixed jr 
renting fs. 30, 
| 4 | tley's Opinion of, 5 1. 
Dr. Boerbagve's opinion of, 42. primary . 


8 therial fluid. 50. the opinion of tuo Kinds g. 


common, agreement between it and ather, 


58. nt 
ee ee e 8, 2 
not pervious by common, ibid. artificis| br. 
 Hahks method of Producing 90. primary, fur. 
Priſigg elaſticity of, 92. 6 | 
| repel each other, 120, 121. the retenſion of the 
primary, when accumulated, explained, 1: 
the proper vehicle of ſounds ; which av wer 
when rarified, and vice versd ; when co W 
122. common, its elaſticity and ſubtilty, prove! 
by the common pump, 135. common, cl. 
_ ticity and ſubtilty, how very great ar the (wht 
of rhe ſenũ- diameter of the earth, 136. the pu- 
. reſt, contained in denſeſt bodies, 213. Tr phure 
dus exbalations in, i{ermenting with nitrous acid, 


92. primary and ſecondan 


* 


1 - 


take fire, 228. the effects of reſtoring cyl 
Ubrium of, equal to thoſe at the deſtroying ot it, 


1 
* 
9 : 


151. 


” 


the electric fluid, 01. 


theory, 50. Fe according to him, 
0 * 


* 


bodies, 134. Erk, 


ts, 195. its propenſity to. 
turn to the earth, 201. what bodies it mol? es. 
Ay pe rvades, 206.” | when excited by electcics per 

Je, eſcapes to the rubbed electric, proved b y Mr. 


Part N PB E X. 


Ben KEVEY » (Bifſoop) his opinion of air, 31 
BOLRHAAVE, (Dr.) his opinion of air, 42. 


(ix cuir; the geceſſity of forming one, in the Ley- 
den experiment. „ 1206, 
CLARE, (Mr. * that ſound is propagated thro” 
bodies by the vibrations of their ſolid parts, 95» 


denies, the exiſtence of ther. 101, 
Coups: hoy,negatively electriſed? 228. 


CONDENSING, or 5 its deſcription and manner of con- 
Tard nr ſtruction, 17, 18, 243. its great 
uſe, and how accidentally difcover'd by Profeſſor 
Muſchcnbrock, 245, electrical fre retained by it 
for. 36 bours, 246. the more denſe the fluid in it, 
the greater the effects, 247. the method of char- 
Zing the, 251, 255. 
 EarTH, the ſource of electrical fire, and lightning, 
226, 22). one {ide of the ſaſh-· pane or receiver, 
charged from the, 257. 
FiasTic FLvips: the expanſive property of their 
parts, by means of which they mutually ropel, 
TY 112, 114. 
ELECTRICAL FLU1D , efcapes intotheearth, 13. the 
or —— Mepium, 5 accidental diſcovery of, 17. 
agreement between that and ether, 61, - proved 
by experiments, 64. as a natural agent, little leſs 
than all- ſufficient, 68. from whence derived, 20. 
ho to kindle into fire as we call it, or rather how 
to render it viſible, 232. exploſions of, at the 
machine, ſimilar to lightning and thunder, 235. 
ELECTRICITY, meaning of the term, 6. known to 
the ancients, 7. Why advanced fo flowly, 8. 
Mr. Haukeſbee, the firſt modern improver of, 10. 
Mr. Stephen Gray, the next improver, II. its 
conveyance to diſtant parts, inftantancous, 12. 
eicapes into the earth, 13. improved by glais 
globes, Sc. 15, Yyy ELec- 
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Eixcrxies what bodies fo called, 12 (40 
inflammable bodies, alſo in amber, glaſs, z. 
eſpecially in common air, 204. changed t 
clectrics, 209. per ſe, When excited, the 


[Eſcapes to the rubbed electric, proved by 
- Kackftrew's ſulphur globe, 249. per ſe, the v1ls, 
firmly fixed in, 264. non, what, 


* 4% 4 
* * 
21 


ExPERIMENTS, Dr. Frantlin's, 64. The he 


Jones, 68, to prove the electrical æt b 
through the pores of denſe bodies, 76, 11, 
with a glaſs tube filled with water, 108. 
tae expanſive property of claftic fluids, by n 
of which they mutually repel; ' 16, = 
prove that the primary and ſecondary air reps! 


* - . 
each other, 120. with Mr. Martin's curvated 


tube, 168. Mr. Haukeſbee's, to prove that 
pervades glaſs when the air is removed. 
with a double receiver, 129. a remark 41, 
131. by the common pump to prove the 
city and ſubtilty of the common air, 
prove a pneuma or a more ſubtile active mum 
than the electrical, made with a downy catches, 
148. to thew how the rarity andelaſticiry of the 
electrie effluvia are increaſed in a bladder 
or in an exhauſted receiver, 152, to pro 
exiſtence and conſtant deſcent of the pncuma i: 
the upper regions, 158, 159, 161. electrical, 
prove the pneuma and magnetic virtue to be one 
and the lame principle, 164. to prove the vb 
appearance ot the pneuma, 165. of Mr. Hauber. 
bee, to prove it, 170. ' with thiſtle-down to prove 
the extreme rarity and elaſticity of the pneum!, 
176. vibrating, 177. to prove zther to be 
niſned from the pores of the inſtrument of fi- 
at the glaſs, and ſupplied from the earth, an 
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propenſity to return to it again, 195, with a pair 
* ſcales, 291. with a paſteboard tube and ſcales 
a repreſentation of electrified clouds, 292. with 
Mr. . Franklin's kite, 296. with M. de Romas 
kite, 297. the Leyden one, to ſhew the neceſſity 
of forming a circuit, 306. electrical, ſhewing the 


ule of pointed bodies for the preſervation of high 
buildings, 15 Sc. from the effects of lightning, | 


290, & fea. 
| FIRE, eleQrical; the "Wa with lightning, 221, 296. 
—, obtained cluetly-from the earth, 226, 
elementary, .inviltbic in its natural ſtate, 233. 
heat and light not eſſential properties of, . 1%id. 
Clectrical, retained for 36 hours by the condenſing 

phial, 246. Dr. Irank/m's method of drawing it 
| trom the clouds by means of an artificial kite, 295. 
FRANKLIN (Dr.) his expcriments with his magi- 
cal picture, 65, 
with his ſelf moving wheel, b. —-Which in- 
verted the poles of the needle, ib. his accident, 
65, his experiment with his paſteboard tube, 


| 291, with his artificial kite, 295. 
| Sens one of t ſtrongeſt electrics per ſe, 9. 
CAA, (Mr. Stephen) made great improvements in 

| clecricity, 11. 


Halks, (Dr.) his method of producing artificial air, 
90. imagined the elements to be of a very mu- 
| table nature, 91. 
Hauxksszz, (Mi.) the firſt modern improver of 
| Elcctricity, 10. his experiments to prove that 
| æther pervades glats when the air is removed, 
| 126, & ſeg. — with a double receiver, 129. 
| —, a remarkable one, 131. his opinion that the 
dlxctaie matter was emitted from the internal ſub . 

| Kauce of the glaſs, 193. 
1 Yyy2 Hobo, 


with his electrical jack, 2. 


* —— — — 


—— — — — — » ð 


II N DPME HX. plies 


Hook, (Dr.) his opibion of air. 29. 
IMPULSE, begins where attraction ends: Qu. why 
181 

INTUMESCENCE, what, 114.1 
Joxts, (Rev. My.) experiments by, 65 

Lionr, communicated by ether, 142. Qifferetice 
in the velocity of, and found,” 143, & fea 


LicntwxinG, t e fame as cle rica fire, 221. 292, 
*. obtained chiefly from the earth, 227. the uſe of 
pointed bodies to preſerve his Sf Dundas „ ſhips, 
Sc. from the direful effects of, 290, 292 
Martin, (Mr.) his Experiments with cher 
ted tube, 168 
Mopsriek : diſtich on a dried one, 210 
MrscnexBROEK, (Mr.) his accidental dico ver 
the exiſtence of ether, 154, 245. his mer 
charging, glaſs bodies, 268, 
NaTurs, The moſt exact proportion obſerve gan 0 
operations of, ſpecified in the regular mo 
the planets, 283, 0 IT 
Nrwron, (Sir 1/aec) his rules of ale, U If We 
loſophy, 49. his opinion of a ſubtii» ipirs 6 
medium in the pores of groſs bodies, 60, 70, 75 
his opinion of the natural or cflential pro 
of #ther, 139, 


_ Pn1iLOsSOPHY, the beſt ſyſtem of, is 5 N 


283. proceeded on falſe principles, e 
PE UMA, more ſubtile and active chan the clectu- 
cal fluid itfelf, 137, & ſeq. and 16. 05 
bodies, Lord Bacou's opinion Of, 154. conan: 
ly deſcending from the upper region „ 161. 10! 
the ſame as is obtained in common cm 10x 
periments, 163. and magnetic virtue, 
of æther, 164. the cauſe | of magnetiſm 
the viſible appearance of, I 05. =P V1L 
2s | laub ec 


0 * inal... co» 8 mmmh EY ans oo ws 
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Haukeſbee, 170. the Author's attempt to ſolve 
the phenomena ot, 175. extreme rarity and 
claſticity of, proved by experiment with chiſtle 
dow N, 17 6. 
RieghuaAxx, (Profeſor] account of the death of, 319, 
RoMas, (M. de) his c «periment withan artificial kite, 
297. violent exp Plofions from his 25 tube, and 
the hre ſeen 8 or 9 inches long and 5 lines dia- 
meter, 313, and 315. the Tee perforated 
under the tin tube an inch deep and half an inch 
wide, 216, : 
Sov» p, conveyed thro? the pores of denſc bokes: 94. 
propagated (according to Mr Cre, chro bodies 
by the vibrations of their ſolid parts, 95. perſon 
born deat, made ſenſible of, 96. ſca men's method 
or diſcovering a leak in a ſhip by, 98. propa- 
. thro” ſolid timber, 99. communicated by 
he earth, 16. coenvey'd b. 7 pipes, i, pr: paga- 
5 (according to the 7; aur by vibrations of the 
elaſtic fluid contained in their pores, 101. ſmooth 
furiaces neccſſary io convey, 104. the voice of a 
man heard 10 or 12 miles, inſtanced by the 
watch-word at old Gibraltar, 105. air the pro- 
per vehicle of, 122, and 142. difference in the 
velocity of, and light, 143. 
SupTILE SPIRIT Sir /aac Newton's opinion of the, 
or MeDIvM, din the pores of grols bodies, 75. 


Tl 


electrical experiments to prove 1t, | 76. 
Wan guau, great bodies of fire ſeen at, in the great 
hurri icane, 326. 


Warz R, in a common denſe ſlate. fully ſaturated. 
with the electrical fluid, 228. when rarified into 


vapour, has leſs than its natural quantity of the 
electrical fluid, 230. 


Ware unhappy accident at, by gunpowder, 
236. 
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236. the report heard at 8 or 9 miles (dit, 
from, 237. the glaſs of the windows forces] |; 
wards at the back part of the houfe, and ee 


f 239. 


8 ON PART 


| T T E R, conhder- 1 as elementary fire, 1, 
the profound abyſs, ox immenſe void, 16 
with the denſeſt, 130. the gradual in: ex 
of the Gdenfity of, from the ſun, the mechan 
cauſe why the planets placed at the greateſt d. 


tance move ſloweſt, £41 
ATtrITiON, of the parts of fire produce a! 
creaſe heat, $5, and 88. proved by blowing Sen 
air upon a red-hot 1 iron, 89, 90. of the co, 
fuſes a red-hot 1 Iron, G1, 
Bacon, (Lord) his opinion of fire,. 3 


BeRK TIE, (Biſbop) his account. of fire, br, 

BoxkHAAVvE, (Dr.) his opinion of Gre, 4 
diſtinction between elementary and culinary 5 , 
76. his miſtake of the cauſe of che intense 
at the focus, a 10g. 

Corp, a privation of heat, 158. and heat, alen 


with reſpect to our ſenſations, 3. the ear 


degree of, in water, 160. the greateſt — Fee Of, 
neceſſary to convert quickſilver into a ſolid, 161, 
Cor MunnD1, ſimilar in its office to the heart ie 


body, 12 
Dara, proper, as neceſſary in Philoſophy, as i 

Mathematics, 128. 
EARTH, diameter of the, 124. 
ELSCTRICAL FLuD, denied by ſome to be b, 

with fireir reaſons,” | 7 5 11, 12. 


ExPpfR 
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ExXvZ2RIMENTS, (Dr Franklin's) with a bookbinder's 
preſs, 10. with the ptiſm, to ſhew: that the ſun's 
rays interſect at the focus, 107, 108. with the 
common burning glaſs, proving the ſame, 109. 

F12r, definition of, 2, 47. the electrical fluid 
denied by dome to be, with their reaſons, 1, 12. 
denied to he a principle or element, 12, 57. the 
fraud detected by Mr. Jones, 13. and the ſup- 
tile medium the ſame, 17. Biſhop Berkelry's ab- 
count of, 61. its agreement with ether, 11. 
pure, the caſilum innatum or animal ſpirit, 62. 
e various operations, 63. its univerſality, 20. 
the mechanical cauſe of motion, 665. the agent 
that imparts activity to air, 67. the Platorits 
and Pythagoreans, their opinion of, 68. or æther, 
the notion of the ancient philoſophers of, 6g. 
was judged inviſible and 1unperceptible to the ſen- 
10s, 70. its rarifying and expanſive force, 71. 
Hippocrates notion of inviſible, 72. and heat, 
Tbeopbraſtus diſtinction between, 73. elementa- 
ry and culinary, their difference, 76. pure, diſ- 
cover'd by its effects, ibid. the fource of all the 

E operations in nature, 1. pure, animates air, 77. 

great difficulties attending the ſubject ol, 36. 

worthipped by the ancients as a deity, 37. capi- 
tal miſtakes in the firſt principles of, the cauſe of 
many ambiguities, 42. not a permanent prin- 
cip!e according to the moderns, 43, 57. and er- 

I ther (with them) rejected, 48. and heat (with 

| them) rejected, 49. Lord Bacon, his opinion of, 

56. Dr. Boerhaave, his opinion of, 45. real, 

eſtitute of heat in its common ſtate, 93. 

4 \NELIN, (Dr.) his electrical experiments, 8. 

alis meraſs with the electrical fluid, ib. effected 

# iulon without heat, 10. his experiment with a 

a book 


| 
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Gravity, the power of, accounted for from the 
not an eſſential property of bodies, 142. per- 
HsaRx, the phyſical cauſe of the motion ol the 
ker, definition of, 1, 51. the effect of artritivn, 


of, whilſt, in parallel lines, 94+ of the ſun, the 


bookbinder's preſa, ib. found no heat in 9 oy 
- juſt after melting, Fl 
elaſtic force of the ſubtile medium, 14 
formed by an impelling force, 143, 
- fluids, 1 30, 


: 88. no innate quality of fire, 86 and 94. p19- 
duced and increaſed by the attrition of the par 
of fire, 88. proved by blowing cold air tpn 
red-hot iron, 89, and 90. the ſolar rays deute 


Cx . 


| effect of agitated rays,. zþ. ultry, re at 
the bottom of the higheſt mountains, why / 
and cold, relative with reſpect to our ſen{arions, 


iy 


* 
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lex, replete with fire, 96. 
ACROCOSM, or ſy tem of the world, 129. its 
motion owing to the effects of the æther ba 
131. the ſun, the circulator of the, 132 
tion in che, as neceſſary as in the mic roco. 4M : 
Mz p1v u, all bodies endeavour to go from h c 
. fer to the rarer parts of, my 
Nickocosu, or body of man, thought to be an WF 
logous ta the macrocoſm, 129, and 1 31. com. 5 
poled of ſolids and fluids, 15. the motion of i f 
folids, is from the effects of the motion ot its , 1 
ids, this. 
razor or, the effects of 7. Ichirubauſen 8, 0% J 
SPECULUM, £ cheir effects increaſed, if ground con. ap 
vex and quickſilyer'd, 9g, —— greateit, . e 
made of poliſhed metal, 100. Viletiè's, a . 
Rructed, 101. its furpriſing effects, 105 lis 


'Mo1 (08, 
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Mor lor, animal, how performed, 154. of the 
animal fluids, 155. univerſal, cauſed by the ſub- 
tile medium, 149. the principal cauſe of, among 
inanimate things, is the deſtroying and reſtoring 
the equilibrium, 148. Mr. Stephenſon's account, 


of, 131. remarks on ditto, 152. 
Orrosrrxs, a principal cauſe in the operations of 
nature, | 1134. 
Paix, how produced, 33. 54. 
erde gan raus, © their opinion of ire, 6s. 
Parsm, experiments with the, to ſhew that the ſun's 
rays inter ſect at the focus, 107, 108. 


QuIcKSILVER, requires the greateſt degree of cold 
to convert it 1nto a ſolid, 161. converted into a 
ſolid by cold, 163, when converted into ice and 
ſinks in fluid mercury, contrary to other fluids, 


164. its freezing compoſition, 1915 . 
RerLECTORS, glals, burn more ſtrongly than re- 
tractors, 106. 


Sor an Ra vs: deſtitute of 18 while in parallel 
lines, 94. do not melt tnow on the highett 
mountains, Why; 75, reflect ſtrongeſt from 
ſmooth denſe bodies, ſuch as mirrors or ſnecu- 
lums, 15. interſect at the focus, proved by ex- 
periment with the priſm, 10/7, 108. and the 
electrical æcher, the fame fluid in a different form, 
116, why of leſs force at the top than at the 
bottom of mountains, 119. more dente, the 
tarther from its body, 143. the cauſe of the 

| centripetal force oi the planets, 10. 

N PECULUM; See Mirror. 

raus, FIXE o, of the fame nature and office as the 

F in, 135. have not a borrowed but an innate 

light, 136. their diſtances ſo great as to afford 

2 2 2 no 


I "DEX Air ll. 


n perceptible annual parallax, 137. every one 
bf, the center of a ſyſtem of Pont and comers, 
8 U N, 4 circulator of fite, 12 6, 127. 15 
of the, 124. circumference of the, ib, area of 
the greateſt circle of the, 0. ſuperficial Contents 
Sk the, 15. ſolid contents of the, ib. receives 2 
., conſtant fupply of elementary fire, 127. 11 n 
ſtars it would appear but as a lucid point, 138 
8 der u, the copernican, 41. the folar, reprelent- 
ed by a figure, | 140, 
Turorhnas Tus, his diltinction between fire and 
heat, ” ,, 9 * 72. 
TurkhoukErx, the riſing of the ſpirits i in the, not 
a ſign of more fire, but more heat, 10, 
TSCHIRNHAUSEN, the effects of his glaſs Ic. 9. 
VIIETTE, his mirror Row conſtracted, 101. its 
ſurpriſing effects, 102. 
N dry, kindled into atual flame by friction, 


THIRD PART. 


THER, Mr. Bartow's account of, 63. 
Its derivation, 16. its nature and g pe. 
ties, 84, 85. whence the material cauſe of 
the great elaſticity of, 86. not ſolely atiractive 
or repulſive ; but produces different effects in dif 
ferent circumſtances, 87. in chymiſtry, de fined, 
88. remarks on Mr, Barrow's account o, 90. 
a molt powerful fire, ib. does not pervade 1 
bodies with the ſame eaſe and freedom, 91. 6 
expanded thro' the heavens, 92, 94. £xils 
Sroſs bodies, ib. more ſubtile than common as 
i6, whence the material cauſe of the prod gl 


C14! u 


elaſtic power in, 96. its exiſtence both aſſerted 
and denied by Sir, Lade Newton, 140. excluded 
from groſs bodies, and its exiſtence denied, 167. 
continually paſſing from the upper regions dow1y 
to the earth, 230, 264. proved by vertical iron 
bars, 231, 233. the ſpirit of, and the magnetic 
fluid the ſame ſubſtance in different forms, 10. 
and 235. the. ſpirit of, more active than ether 
with 232, 267. the principal mechanical cauſe 
of bodies gravitating towards the center of the 
earth, 230, 233. and the fire of lightning and 
the magnetic effluvia the ſame, 239. as an elt. 
ment capable, of being transfuſed from matter co 
matter, 255. increaſes the weight of bodies, 10. 
gives an elaſtic force to air, and occupies the ſpace 
trom which that is Foul 16. both light and 
ire, :-: » th, 
| EruzstaL F Liub, the cauſe of gravity or centri- 
n force, 136, 154. rareſt 
at the body of the ſun, _. 154+ 
| Art, and heat, neceſſary to the formation, growth, 
and ſupport of animals and vegetables, 38. of 
che ſame uſe to the body as a weight is to a clock, 
40. light and the firmament, were firſt prepar'd 
and put into action, 50. retards the motion of a 
pendulum, by reaſon it is not the cauſe of that 


motion, 72. found in many different bodies not 
| Hough capable of containing it, 167. convert- 


ed into the particles of groſs bodies, aſſerted by 
many, 10. from apples, riſes in an exhauſted re- 
ceiver into ſtreams, 181. in an apple, not in a 
iixed, but in an elaſtic ſtate, proved by the ſink- 
ing of the mercurial gage, 183. its great pro- 
penſity to maintain an equilibrium, 16. whilſt in 
an *pplc allerted by Dr. Hales to be in an une- 
2 2 2 2 laſlic 
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| Jaſtic fixed ſtate ; but the contrary is proved h, I 
| Mr. Martin's experiment, 186. Dr. Hals 411; 0 
| ficial, took up no more room after being ae WW 1 
| than before, 186, 187. common, its definition, 1 
| 189. | confiſts of two parts, the one a fabtile, a4 WW = 
| the other more groſs, ib. artificial, how gene. f 
| rated, 190. great quantity of, contained in + 17 
| human calculus, 181. the ſmall quantity c, - A 
contained in brandy, and none in highly rec a 

ſpirits of wine, 193. common, how fore, 4 

{rmilar in its chief properties with the primary, 0 
| thoꝰ in a much leſs degree, 203. method to torn i 
| artificial, ſimilar to the common atmoſphe:ic.! 5 
| air in groſs bodies, 203. mercury riſes in the 40 
| barometer by the preſſure of the, 254. hail, H d 
| and vapours are formed by the different c 0 
| ratures of, 16. ſuſtains the clouds, ib. nod. I 
| es plants, z&, neither ſound, voice, or language WF * 
| without, 75. all animals would periſh witho'., WF © 
| ie. and fire, of the greateſt uſe to the blaci mii Mp 
| and chymift, 257 
| ASTRONOMY, the diſtinction between, and pl»y's, WI . ti 
| «58 x 70. f 4 
| ATTRACTION, a miſtaken principle, and to be WF © 


tally excluded, 98. looked upon as ape 
not to be approached without 4 degree ot 
rence, 104. an unmeaning term, without an, 
iclea, 7b, its common fignification, 1. e 
ſeated, ib. whether a cauſe or an effect. %. 1. 
whether a material or immaterial force, /. 1 
of gravity, Sir 1ſazc Netotou's definition of, W 
conſiſts of two oppoſite forms, viz. ailracud 
and impulſe, 105. - ſuppoſed to be a po 
| moved bodies, 106. not owing to athcr 0! 6h 
| ternal matter, 1. Dr. KeiPs theory f, 


. 


, — 


— 


Part IH. I N D E X. 


Dr. Friend's opinion of, 110. Dr. Clarke's 
opinion of, 111. Mr. Rowning's ditto, - 132, 
Dr. Cotes ditto, 113, 11 7. Mr. Leibnit x, for to- 
tally excluding, 116. of gravity, not an effect 
according to Sir I/acc Newton, ib. and repulſion 
firſt principles | in nature according to Dr. Deja- 
guliers, 117. taken by Dr. Friend for the cauſe, 
and gravity for che effect, 118. M. Maupertius* 
account of, 119. Mr. Rowniag's opinion of, 120. 
an occult quality, 122. different accounts of 
diferent authors, 124. not the reſult of any 
mechanical cauſe, 124. of coheſion an univerla! 
phenomenon, 143. or gravity, Sir {/agc New- 
ons Opinion of, 152, mutual, between all bo- 
dies, 133. and mpulie, uled as [yronimeus 
terms, 156. the author's reaſons for rejecting, 
166. not neceſſary, if fire is allowed to be a ma- 
teria agent, 283. allowed, if the internal and 
external preſſure can be proved to be equal, 293. 
EF AUTHORITY, detrimental to true learning, 131. 
| of Sir J/aac 9 likely to be deſtroyed by his 


: friends, | 142. 
Brau ER, an experiment of a, when exhauſted of 
us air, 295. 


Boolrs, moving, relation between, and a re- 
| liſting medium, 68. at a diltance cannot act, 
but by the intervention of other bodies, 138. 
are rarthed by heat, and condenſed / cold, held 
to be univerſally true, 138. the primitive par- 
tieles of, will compoſe bodies of one and the ſame 
nature, 163. falling, the law obſerved by, ex- 
emplified, 229. human, the highelt piece of 
machinery in nue, 244, 25 "act upon me— 
chanical principles, f 58. 
. Inte z, of thin glaſs, loaded till it is juſt of the 
3 lame 
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ſame weight with an equal bulk of water, 5, 
Cars, (Des), of opinion that the world is dircc;c4 
by mechanical cauſes, 1 15 
Causes, the ſecond depend upon the firſt, 35 
world governed by natural ones, under the direc 
tion of the ſupreme one, ib. meclianical, not in. 
dependent of the fupreme power and wiſdom, 83 
matter acts upon matter, not by eſſentid, by: 
Mechanical, 4#, mechanical, in nature, which je 
nettate ſolid bodies, ſuch as the rays of lig at wid 
electrical fire, 221. their effects regulated by 
terior ſurfaces, exemplified by an hollow bubble 
f glaſs, and by leaf gold, ib. mechanical adi. 
vity of, not confined to the ſurfaces of ode 
but according to the quantity of matter, 22. 
CLARK, (Br.) againſt Leib nit, concerning * 
chanical agency, 31. concerning attraction, 1. 
Conuksiox, Mr. ones remarks on, 280. th: 
itrongeſt, diſſolved by fire, 284. the immedi 
Cauſe of, is fire, 28g. cauſed by the preſſurc 21! 
ſpring of the external air, proved by experime er 
296, & ſeg. 294, and 296. cauſed by the pnenu- i © 
Ma or ſpirit of æther, 298, 306, & eg. account- I, 


ied for, by ſome philoſophers, by the power of the Pb. 
Deity, 297. and magnetiſm, the famcne: , EF tr 
- 8903: how deſtroyed, > 304, 3% dil 
CatarloN, an act of the Will and Omniputcuce WR. *© 
of the Crest 1.2 - | 50. Pk 
ErzxcTs, proportional to their cauſes, $6. ee 
ElncTRICAL Fru, a more ſubtile elaftic medun WP *-) 
than the atmoſphere, 4. exhibits indications 0 Hal 
univerſality, 7þ. capable of producing almol die. 
every motion in nature, 222. acceleratcs veg. the 
tation and the motion of the blood, 4%. che cad 5 
ef gravit yy. 22, br 
i | | | ; E1:c- 
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nnn dre eaſily acconnted for kk 
| attraction, 98. the many ambiguities attending 
it, proceeds from our not well knowing tie pro- 
perlics of the air, 166. Penny: given to com- 
mon needies by, „ 11246, 
E [Oy ERLMEN rs, wick 4 . 802 bubble — 
| with, mercury, 63. With a lamp machine, 95. 

Mr. ee e Dr. Hales 17, 14, 
F A 113111 p06 ' 17B,. and 184. 
Err, a compleat piers of. optical machinery, ana- 
aagous to a camera obſcuraa 444 
Flax, as a diſſolvent, deſtroys che toheſion ot mer 
| cury and metals, 284. in ſome reſpects, c the'im- 
mediate cauſe of coheſiong as converting water 
into ice Cc. 28g. il. allowed. to be a material 
| agent, there is no neceſſity of attraction, © 76. 
Frusd, every, Where 4k 15: eee 9 nen, will 
give no reſiſtance, 77. 
Fos c, neceſſary to remove a dads nat 60. 
GroMETRICIAx, every, is not a ptulofopher, $2. 
not careful to diſtinguiſn how far their 
mathematical concluſions extend. 136. 
G:oMztEyY, ng phyſical: principles can be collected 
tom, 132. of little uſe in natural philoſophy, 
till date are collected, ib. f uie to illuſtrate par- 


1 ticular caſes, |. 1 ibs 
Peavxsaxpx, (8.9 his great Ae 120 im- 
provements in mechanics, S. 102. 


Piavirv, if cauſed by the action of any fluid, that 
& {ud muſt itſelf be void of gravity, 64. of bo- 
dics ; chat it is Owing to a quality in che bodies 
& inemſelyes, 4. e. attraction, erroneous, roy. ta- 
8 Ken by Pr. Friend for the effect, and attraction 

bor the cauſe of it, 118. no eſſential property of 

Ves, 136. cauſed by che ethereal fluid, 73, 


154. 


1 64. or attraction, Str LJaac Newton's Opn: on of, 
152. no property of matter, becauſc nor n. 
| verſal, 155. towards the earth, much greater in 
| a eee to its bulk; than towards the (4, Or 
primary planets, 157. acts not proportionab!y 

to the lurfaces, but to the quantity of ſolid mar. 
ery 214. attributed to ſome cauſe, which pee 
trates the ſubſtance of ſolid matter, 22 5; 
oe Newtor and Dr. Clarke differ as to the ca 
| | 219, 
Guxrcory; Dr.) Aa nen RI * the qua: 
tity of illumination on ſpheres is reciprocally 4 1 
the ſquares of the diſtances, * '' 1”, 
33 (De.) aſſerts that groſs bodies are te 
into air, 168, 169. his method of doing i; 
172. his experiments with heart of oak, 15. 
ich peate, their air, 174. — with pe 
: 5 — air, 177, 178. his hypotheſis overturn, 
_ proving” thar air contained in apples 
ekaſtic and condenſed ſtate, 180, 181. make 
2 conſiderable part of the ſubſtance of veoecabln 
as well as animals, according to, 183. wh 
in apples, aſſerted by the Doctor fo be 1 in an unes 
| | laſtic fixed ſtate; but the ' contrary is proved by 
| Mr. Martin's experiment, 186. of opini-1 E 
| the elements were of a very mutable n4vre, 209 
11 AUKESBEE, (Ar.) his experiment with 50 oral 
hemiſpheres, 8 290 
Hzear, and air, neceffary to the formation, grant 
and ſupport of animals and vegetables, JV 
Jon Es, (Kev. Mr.) endeavours to difpel ſome cf. 
learned darkneſs with which many piytica! tb 
jects have w_ overſpread, 18. prove that i 
operations of nature are performed by |-conca! 
| ute, 30. on the doctrine of a vacul , 
| the theory of reſiſtances, 54. hour 
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KEII, (Dr. ).a ſtrenuous advocate in behalf of a 
vacuum, 79. his invincible demonſtration, 15. 
concludes chexe is a ſpace-diftinct from all body, 


1 his theory ot attraCtion, I be (FIG 10g. 
Laur-Machixz, experiment with a, 75. 


Laxav ad, the engliſh, very fertile and fignificant 
105. D, Fob»/or's remarts on it, 150. 
| Law, in a phytical eaſe, its meaning, 34. of gra- 
| vity, how it acts, 15. geometrical, is a mechani- 


cal one, g. obſerved by falling bodies, exem- 


| Liour, diffuſed thro. the celeſtial ſpaces; able to 
|  contiaue the motions of the planets and comets, 
35. can both impel and rcſiſt, 75, tranſmuta- 
| ron of, unnatural, 33 162. 
Lianrxixg, reverſes the poles of the magnetic 
necdle, 238. the fire of, and the electrical fire, 
and the magnetical efluvia, the ſame, 239. 
Macravgix, (MF,) his defence of the Newtonian 
| hypothelis,. 138. denies any ſubtile medium, 7b. 
aſſerts an abſolute vacuum ib. 
LE MAGyvETs, the poles of, reverſed by lightning, 238. 
| natural, defined, 261. artificial, how made, 264. 
that every one is poſſeſſed of two poles, not the 
belt method of inveſtigating a true theory, of mag 
netilm, 268. the poles of, of a mutable nature. 
b. may be multiplied, by dividing chem, like 
the polype, 269. no points in, called poles, and 
equators, eicher in natural or artificial, 277. the 
power of, much increated by transferring the po- 
eto other bars, proved by Mr. &zz2h: and Mr. 
2 Canton, | 301, 302. 
ri, Mr. his experiment to prove that air 
8 contained in apples is in an dlaſtic and condenſed 
late, 180. of opinion that there was a trant- 
. 4 A | mutation 


plihed, 5 1:29. 
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mutation of the elements, 211. 

MaTHtMaTIes, the ſcience of, miſapplied, an ' F 
reaſoning upon phyſical cauſcs fundam F 
rang, 77. the ſeience. of, too much mas fed 

dl, 

Man ie. in the vighle ab full of motion. 22, 

MzecmaanisM, an ambiguity in the definition of, 49. 
impoſſibility to explain ming machanica ly wih. 
out mechaniſm, 1 z 

Mepzzxs, their writings ſtored wich object | 
againſt a mechanical agency, pe BY 

Morton, rectilinear, accounted for, 23. the 141 WI 
once in, is reliſted: by every artery, 47. lee Ps 
cf material cauſes, 56. cannot be kept u; | 
the impulſe of any fluid, unleſs the abel vel 
city of the fluid Which falls i in behind, b- : Pe 
great as that driven away before, proved t o b By 
falle, 77. a ſhip in, before the wind, if 11 BN RE 
keeps its direction, that motion would br con. Ser 
nued ad infinilum, 70. a body in, mult of 
motion, by communicating it to the mevium, WS ><: 
thro' which it paſits, |, 25þ er 

NarvxaAL PILOsO Hy, much caſier tan ti 14 
nerally thought to be, 1 os 
Narus , governed by conſiſtent laws, .. dt 
operations of, mechanical, „er 
Newron, (Sir Tac) ſolves the government 0 ti WF. 4 
world by a noſtrum, 26. boch aſſerts and . Nac 
nies the exiſtence of æther, 140. maintains tv re 
different modes of Philoſophy, 142. his opind fu 

ot attraction. or gravity, 152. accounts tr Uk . 
me 


lunar irregularities, 156. differs from Dr. C 
as to the cauſe of gravity, 216 
PrnvYsICAL, effects, deduced from phylica: 2: ky 
21. Operation, every one mult have Phyle 
data to begin with, 82. Pursics 


Part III. I N D E X. 


Pays1cs, diſtinction between aſtronomy and, 76. 
PLaneTs, tend towards the ſun, and alſo towards 
each other, | I55. 
P.enuM, in the human body proved, 47. 
pwruMA, or Spirit of ETHER, its exiſtence proved, 
272; 274. paſtes thro' vertical bars of iron, ho- 
rizontal bars, and even thro' glaſs, 275. and the 
magnetic virtue, .the lame principle in different 
forms, ib. readily: paſſes thro* the compals-needle 
from ſouthward to northward, 275, 276. cauſes 
matter to cohere, 298, 299. the force of, ob- 


| vious in magnets, 300. 
© PoLAkiTY, given to common needles by electricity, 
F 236. 


© PRINCIPLES, or FUNDAMENTALS, each ſcience has 
tis peculiar, 152. errors in firſt, productive of 
many others, 279. 
© PraojecTILES, deſcribe a parabolic curve, 61. 
E Ri:l1G1oN, and philoſophy, their agreement, 20. 
E ReSISTANCES, the doctrine of, conſidered, 68. 
| Scyo0Ls, the logic of the, and the quirks of Ariſto- 
, now exploded, 73. 
ciner, each, has its peculiar principles, 152. 

E S?IK ITS OF WINE RECTIFIED, pure air, or fire in 

| a liquid form, proved by Mr. Martin, 194, 195. 
os, acts by the emanation of its light and not by 

= the quantity of its folid matter, 77. conſtant 
emiſſion of light from the, 159. the light of the, 

b 4 material ſubſtance, | 160. 
BV.cuum, the doctrine of a, and the theory of 
reſiſtances, 54. and the 275 inertiæ, Rated in their 
a tu: force, 58, 59. arguments for a, examined 
aud refuted; 68. the method to prove a, by the 
R maintainers of that doctrine, 69. geometrical! 
arguments for, examined and retuted, 79. Dr, 

4 A 2 | Le | 
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Kal. a ne ee in i behalf a a, th, the 
notion of a, exploded, 99. fire will neirber bur; 

or flame in a, 245. the philoſophy of comet, 
diſprove the notion of a celeſtial, _ 
VzLocirty, of falling bodies, * 22 
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Vis IVER TI, and vacuum ſtated in their #1! | 
force, 58, 39. its exiſtence neceſfary to“ WM 
ved, 65. ; 

Warr, l into earth, a miſtake, 162. 

WaorLDd,. governed, by n cauſes under . 

| yen of de moſi proce Being, : ; 
Ne 20: 2585 cr | 
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OMPASS-NEEDLE, iy” ai 
rects to the magnetic pole, 13, 14, 24, 
and 93. the notion of the magnetical pole 
round the pole of the world, imagined by Mr. 
Derbam to be che phyſical cauſe of The variation 
of the, 19. the variation of the, conſtantly 
and gradually changing, 30, 31. often ſo 
faulty, as not to be depended upon, 72. ſome 
of a modern conſtruction, very accurate, 74. 
good ones, abſolutely neceſſary, 86. if it has no 
variation, there will be no longitude, 96. ſome- 


times points to the fourth, inſtead of the north, 
and why, 4; 4 5 92. 


© GEOGRAPHY, a new, 93. à firſt meridian abſo- 


lutely neceflary in che new, and how found. 
95, and 96. 


Harz, (Dr.) the firſt who attempted to make 


any conſiderable ule of the variation of the mag- 
netic needle, 28. ſuppoſed the globe of the 
carth to be one great magnet, with four magne- 


tical poles, viz. two north and two louth, 29. 


ſeems to deſpair of inveſtigating a theory of the 
variation, 31, 34. 
Y Hannon, (Mr.) the only artiſt that ever fur- 
mihed out a time-keeper ſo accurately made az 
dot to vary at fea, 1, LonGi- 


Nie * Append. 


LoxnGITUDE, diſcover'd by Mr. Barriſon me. A 
"keeper, 2. farther diſquiſitions on the, no 1iſ]. 
eſs or unneceſſary, . 15. a brief explicac Yo 
with a figure, 3. of London from the mag; 
meridian, so, 84. of MWoreſter, 80. . 
magnetic pole, its yearly, motion 92. of Ge 
ent places, is, given very differently in books 0 
geogtaphy, and in maps, 89. the navigate 
. 1 ſufficient daa for. diſcovering fs, b. hay. vt 
ing the; latitude and angle of variation ex21p. de 
A in ſeveral caſes, 96, 103. the author's "pay; 75 
diſcovering the, cannot be reduced to pra'tic- 
Without being ſtrictly, and impartially examined , 
and proved allo by parallel ſailing, 10 
_ diſcovery of the, by the varation of the nee. le 
been attempted upon very different pl 
from thoſe of the author, by Dr. Halley and 
, Mountaixe and Dodſon by curved lines, =] 2 Ta q 


2 5 > 


Macngtic MgrIDIaNy, „ See the definition: , Wl 
and MAGNETIC AZYMUTH, $ :. 
MacNnzTicar Poix r, 5 is ſomewhere out of 
or, POLE,» or pole of the equator o, . 
the almoſtpe rpetual variation of the, 10. the ma: 
ner's compals-needle perpetually directs to the, 
1.2, 14, 24, 93. the motion of the, round the » 
of the world, imagined by Mr. Der ham, tc bet 
Phyſical cauſe of the variation of the co . 
needle, 19. moves in a Circular orbit, , 93 
| . longitude of the, its yearly motion, 82. mov. Wi 
gradually, 85. the greateſt variations of, nat WE 1 
the north and ſouth, poles of the equato, 4. WF © 
thought by the author to be in a meridian near to 
that which runs thro? Acapulco, 88. an infel. 
ble method to diſcover the diſtance of tlic, H 
| the 9 D., 
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the pole of the equator, 100. the periodical re- 
volution of the, according to Dr. Hailey, 101. 
one; near the ſouth pole, ſimilar to that near the 
north pole of the equator, 102, 103. exhibits 
the ſtrongeſt marks and indications of its im- 
portant ofe, - 1: | 3013. 
Mac strie VarTtarION, the dis ſcovery of the; at- 
tributed to-Sebnffian Cabot, 21. the firſt Who at- 
tempted to make any conſiderable uſe of the, 28. 
is conſtantly changing, 30. at orcefter, Hluſtra- 
ted by a calculation, 79, 80, the only proper 
way of examining it is by parallel failing, 86. 
ar the obſervatory of Greezwich, go. at Paris, 
91. Edinburg, ib. Am urdam, ib. Madrid, 
ib, Liſhon, ib. Rome, Vienna, Venice, Naples, 
Pori-Royet in Jamaica, and Acepuice, ih. the 
greateſt that can happen at the equator, 92. the 
greateſt in the parallel of Port-Royal, ib. what. 
the greateſt when we fail beyond latitude 75 
| at Newfoundland, illuſtrated by a calculation 105. 
ö ara Line, a true one abſolutely neceſſary, 
before the variation of the needle can be accu- 
rarely diſcover'd, 76. method of conitructing 2 
true one, 77. a firſt, neceflary in the new geo- 
graphy, and how loud, 95, 96. the diſtan Ce 
irom the firit being known, the diſtance of any 
two places from each other, may be eaſily found, 
1 90. 
roxx, all the works of, perfect, 18, 102. 
che moſt perfect operations ot, 505 9 ar molt 
defective, When not duly conſider'd, 18. many 
of the phenomena of, very abſtrulc, 27. 


3 11 
Y1L0SOPHY, many of the principal diſcoveries in, 


nave been fortuitous, 12, 35. 
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Pxixetrrxs, the author's firſt, on which hie ory 
is founded, 12, 13. illuſtration of the _ ' 


firſt, 9. 

Sum, is to af of the goiter iu the fare noo 0 
and to the weſt in the afternoon, 

Taiz, ſhewing the variation of the need!e #11 
the meridian, for paſt or future years, -9, :-, 
ſhewidg/the! longi 0 de- or diſthner of the Mag! 
tic meridian — that of London, for every t 
years, 84. ſhewing the variation at the le 
circle, and at Port-Reyal in Jamaica tor paſt of 
future years, f 94. 

T HEORY, the author's, is founded upon 1 peritia- 
ſion, that the 3 points towards the 
magnetic pole, and is therefore the cauſe of ric 
variation of the mariner's compaſs-needle, and o 
the variation of that variation, 111. the author's 
muſt be falſe, if that theory, which {ſuppoſe 
the needle points to nothing, be true, 11? 

Tiur-x ET R, the longitude difcover'd by th 
help of Mr. Harriſon's, 2. has not pointed our 
the cauſe of the variation of the necdie, ih, has 
not ſhewn where the firſt or grand meridian i, 
or ought to be fixed, 1b. how the lungtode 
may be diſcover'd by che, 4, 5, 6, and 7. the 
vic of Mr. Harriſou's, neceflary to make 4 {aur 
trial of the author's theory, 107, 
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GLOSSARY; 
ode ads 56 Wah 
A. EXPLANATION of 
The moſt difficult WorDs in this Book, 


A 
BRADE, to ſbave, or pare ff. 

Abſtruſe, abſcure, not eaſy to be underſtood, 
Accelerate, to haſten or quicken, ts increaſe the motion 
Acid, tart, foarp. [ of a thing, 
Accumulate, fo beap up, | 
Adequate, equal, proportional. [ atmoſphere, 
Ather, a more pure and perfet? air than that of th: 
Ethereal Fluid, or Medium, the ſubtile medium diſco- 

vered by the electrical apparatus. 

Agent, a being ended with the power of atiion, 
Aggregate, the whole ſum or maſs that ariſe; ſrom the 
gathering together or compotinding of ſrueral things. 

Agicate, 1% move, ſtir up, excite. 

Air, is that fluid in which wwe move and breathe, anc. 

ol hout which we cannot ſabſiſt. 

Alluſion, a litening or applying one thing to another. 

Alternate, batever is done by turns, or one after another, 

Amalgama, a paſte compounded of metals an! quicgſilver. 

Angle, the meeting of any two lines which incline to 
ont another in à certain pointe 

\\nimate, 29 enliven or quicken. 

Antagoniſt, an oppoſer or adverſary, ¶ periments, Hs. 

baratus, a collellion of inſtruments uſed to ſbet ex « 

4 5 Aqua- 
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Camera obſcura, an optical machine, for the cube] 
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Aquatic, watery, or en. to the water. 
Arcanum, a ſecret. " few: 


Area, the ſuperficial content or meaſure of any body cr 
Atmoſphere, ihe lower part of 'the region of Me ov 
iber, with which our earth is ſurrounded, 617m WM C 
which the vapours, &c. are carried, : 
Attraction, a drawing of one" thing to another, EC 
Attrition, rubbing, wearing, or fretting. ; 
Augmentation, imcoreafng, enlarging. 1 
Axiom, 4 Plain, ſelf evident truth or . on : 
Axis, an imaginary line paſſing thro the cem. ] Ci 
figure or orbit &c. * about "which the reh 5 
perform d. Mp 
B. ; Co 


Barometer, a machine for meaſuring the cveig h oi the if Co 
atmoſphere, and the variations thereof. | 


Baſis, the bottom, foundation, or foot upon wad ay Co 
thing Hands. 4 
E. 1 

| Cot 


Calcined, reduced to powder, by fire or corro/ivts. 


of the pictures of external objetts iu their prop; 00.0! 

Capſula, ihe caſe or huſk of any thing. 

Capillary tubes, /mall tubes or hollow pipes, not 1 
larger than a bair, for the conveyance of lig, gl 
or ſound. 

Catoptrics, that branch of optics which delivers dd. 
monſtrates the laws of light, reflected from mit rar 
ſpeculums, aud looking glaſſes Sc. 


Cavity, any Hollow part or place. Cong 
Cauſe, he producer of an effect. fue 
Celeſtial, of, or belonging to the heavens. Cone 
Center, 4 point equally remote from either of ile e. it 

mities of a line, figure, or body. Conc 


Center ot Gravity, that point about which 4 bal 


* 


N . 


a body in any ſituation balance each other. 
E Centrifugal, that endeavours 10 fly or go from the cen- 
ter or fixed place. 
Centripetal, whatever forces, draws, inclines, or com- 
pelt things toward their center. 
Chaos, a- confuſed jumbie, beap, or mixture of things 
> of differing natures, 
Circuit, @ circle, an elligſis, or any other figure that 
begins and ends at the very ſame Pof ui. 


> Cohelion, the action wher: "by the Cont: t 1ent particles of 


natural bodies are connected or joined tegethen. 
Circumambient, am thing that flows rc und or encom- 
paſſes ſome other thing ;, an epithet chiefily applicd 10 
air, 
Comet, a blazing flar. 
| Comminution, the breaking, grinding, or reducing ts 
| very ſmall parts, 
Compaſs-needle, bat moſt uſeful inſirument for mari- 
ners, by which they guide the courſe of their ſhip. 
Component, at of which a body is compounded. 
| Compreliible, that may be ſqueez*d, reduced, or brought 
into a narrower compaſs than it naturally occupes. 
Coagulate, #o congeal, curdle, or thicken. 
Coalition, @ growing together cf parts /o as to cn 
one common maſs, 
Colliſion, 2 daſoing or ſtriking of ent body again/t 
another. 
| Combuſtible, amy thing that is proper to feed, and eaſy 
to take fire, as oil, pitch, &c. 
e a Wan Hing, or linking lines loge- 
Her. | 
Concentric, ſeveral circles of different areas, that are 
/wepsi from one common center. 
Londenſity, the bringing a body into Jeſs compaſs than 
t Aſually takes up. 
dere Phial, the glaſs receiver or collector of the 
4 B 2 electri- 
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electrical fluid, by which its greet force is exertc/. 
Cone, a ſolid body, that has d eircle for its b, und 
| is terminated in a point at the top called the vie 
| Conical, belonging. or relating do d cone. 
Conſtituent, an eſſential part that'crompeſes Tow thing, | 
Contraction, a drawing o clafing together. 
Continuity, the Joining or den . the ſcvtral l 
| . parts of any thing,” | ] 
F Conve ing, thoſe raya child. FA from FRI points in 
. the" objett; and Mcline towards one e another till they 
meet in 4 point. 
Foe a conſequence or s on ben or mad 
from ſome antecedent demonſtration. 
rpuſcles, the ſmalleſt part or phyſicul atoms of al- 
o- ſine, the fine” of an arch, which is 4he cou ,] Wh | 
e ani ber to 4 degree. l 
Colmographic relating to coſnography, i, 
. ence, Which e the firaftare, form, dijpo/.: 1! ar x 
relation of the parts of the whole world. 
| Co-tangent, is the tengent of any complementa! 1i/, 
| or what the arch wants of 90 degrees. 
Criterion, the teft or fray of ihe trath or falſehoa 
a thing, 
Cube, @ regular ſolid, with! PA . and equo! le, 
all at right angles with one bee 
Culinary, belonging to @ kitehin. 
Cupelling-teft, a furnace or Rams compoſed of lou. 
aſhes, &c, for refining metals, &c. 
Curve, the periphery, or am part of a circle, ollie, & 
Cylinder, à round ſolid having its baſes circula!, * 
and paralith, « as 4 rolling-fone. 


Data, ſuch things as are known, given or granted mb 
propoſition. 


Penle, thick, a philoſophical term oppoſed to feed In, 
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Deſideratum, ſomething winding, or ſought for. 

Diameter, is 4 line <phich paſſes through the center of a 
circle, and is bounded by the circum ference on each ſide, 
dividing the circle into two equal parts, 

Dilatation, à molion in the parts aof a body, whereby it 
exponds itſelf to a greater bull then uſual. 

Dimenſion, 4/6 gift meaſure or campa/s of any thing. 

Diminution, diminiſbing or leſſening, ehating or decreaſe. 

Diſtillation, is he t eiu alTion of tie bumid pars 77 things 
by heat, which. bumid part is firſk reſolved into was 
pour, 58 ben ee * wy cold. 


E | 
Ecliptic, abe earth's annual orbit, 
Effluvia, /mal! particles of matter that fly off from bodies: 
Elaſticity, 7s ſpringineſs which moſt bodies bave more 
or leſs, a power to return to its pri place and condi- 
tion, as a jlick which is forcibly bent; the air has it in 
a very remarkable manner, and being compreſjed, it en- 
deavours, with a very great force, to reflore il ſelf ta 
'ts former ſtate. - | 
Electrical fluid or medium, the med: um diſcover'd by 
the eleftrical apparatus. 
Llectricity, is tbe property that amber, jet, glaſs, ſeal- 
ing wax, &c. have of attratiing very light bodies to 
{bemſelves when rubbed or chaffed. 


| Electrometer, an inſtrument wherewith to men/ure the 


force of electriciiy. 


Elefrics, per ſe, thoſe bodies in | which the e fluid 
's fixed. 


| Elementary, belonging to elements. 
| Elements, the firſt principles or ingredients, Tobercof 


bodies are compoſed ;, and are conceived io be fimple 
and homogeneous. 


| Emanation, fowtng, darting, proceeding, or iffuing ous 


, or from a thing. 


Ener- 


; 
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Energy, force, efficacy. 
Ens rations, whatever exiſts in the tmagination 11 


Epi- cycle, a little imaginary circle invented to [c/\ 


ſtations and retrogradations of the planets. 
Equilateral, if a figure whoſe fides are all equa). 
Equilibrium, equality of weight and poiſe, equal b:/ n. 
Eſſential, 2be nature, ſubſtance, or being of a thin» 
Eſſential properties, ut h as' neceſſarily depend on the 
nature or eſſence of any thing, and are inſaparal- 
il, in i/tinfon from actidental ur cafucl. | 
Txhalation, a fume, ſteam, or vapour. | 
Exhauſted, drawn out, empiied. 
Exiſt, 10 be, or have a being. 
Expanſion, the feeling of a fluid by means “ 
aun an un 
jration, a breathing out. 
Exſuction, drawing out by ſucking. 
Extenſion, ſtretching out or enlarging. 
Exterior, the outfide, or apparent part of a this. 
External, en tbe outfide, outward. : 


Extremity, the end, edge, or brink of a thing. 


| F. 

Fermentation, an inteſtine motion of the ſma!! in 
particles of a mixed body. 

Fiat, let it be done; an authoritative ſp:akins i 
into being, — , let there be light 2 | 

Fibres, the threads or hair like firings of muſc!e:, 0111, 
plants, roots, &c. 

Filament, See Fibres, - 

Fire, @ moſt pure element ſubſiſting without a Ps 111, 
and yielding neither ſmoke, afhes, or any eu, 11/3 

matter, os 

Firmament, the vi/ible and apparent expanſe or arch 
covering over us 


* 
Fluid, read:ly, or eafily flowing, lite water. 


9 


eee. 


Fluxion, @ flowing or running by heat or fire. 

| aflitious, , ar#ifictal, aſe em 40 res 
ſemble nature. 

Focus, the point of convei geuce, Or con: ourſe, where the 
rays meet and crejs the axis, after nur refratiion by 
ihe glaſ t. 

Force of gravity, "that quality by which bodies tend 19 
the center of, ihe earth, or to each other. 

Foflils, all bodies that are dug out of the earth, 

Friction, rubbing, or Galas. 


G 
Generated, begotten, 67 produced. 
Genial, that which contributes 10 propagation, 


Genus, the Bock, er general name comprehending th? 
ſpecies under il. 


Geometry, the ſcience of quantity, etui, and mag ii 


tude. 


| Gravity, weipht, or that quality, by which ail beavy 


bodies tend towards the cenier of the earth, or 16. 
wards one anotber. 


| Gravitation, the preſſure or action of ar upper bocy 


upon another that is beucalb 11. 


H. 


; Heat, a peculiar quality of fire excited by a mutual 


alirition of its particles. 


1 Hemiſphere, half of a ſphere. 
| licterodox, contrary to receiv'd opinions. 
E Heterogeneous, cempounded of - things of a drfferent 


nature, kind, ar quality. 


I e een, of tlie Je kind, aarur e, aud pt r 


lies. 


| Horizon, of any place upon the 3 Face of the earth, 15 


tot great circie of the: ſphere, which in that place 
vides the upper hemiſphere, or half compaſs of 1he 


Deas 


Incurvate, to bow or bend. 
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Leavenc, which we' ſee," from the lower hemiſphere, 
7 that is under us, and hid from our feht. 
Horizontal parallax, he eee eaves the irus In 
and apparent borizon. | In 
Hypotheſis, 4 ſuppoſition. 
Hypothetical, pan to an hypotheſis or ſuppoſi. In 
tion. | GAIA BAT e 1 
„N 
Idea, tbe image or repreſentation N thing conceived 
in the mind. AK 0400 e 
_— the ſame ou individual perſon or thing [14- 
© hen c 
Immaterial, a body vo! ompaſad of groſs matter, 
Immerged, dipped,” or plunged. into. 
Immutable, unchangeable, fixed, wndlterable. 
Impetus, the degree or force of notion e eg 2 
one thing by anotber. 
mpregnate, ia communicate the virtues of on- 
another, 
Impulſe, puſhing, driving, forcing. 
Inanimate, /ifeleſs, dead, without life or foul. 
Incident, happening to, or er our occaft onally, 


Indefinite, indeterminate. 

Infinite, that hath no bounds, ut, or limit 0 

Infinitum, (ad) without end. 

Inflammable, capable of _ fe on fee. „a con. 
- buſtible nature. 

Inflect, to bow or bend. 

Ingenerable, that cannot be ede or produre! 

Ingenious, quick-witted, for of wit or inventith 

curious. 

Ingenuous, frank, free, honeſt, open, incere, Plain 

Ingreſs, entrance into. 

Innuendo, ſomet bing alluded to, a hint. 


Inſect, ang very ſmalh living ereature that flies or * 


&@ VOSS A NR V. 
nos »dfvided into joints and m_ but ſurrounted 


with rings or droifions. 

Inſpirations an inſpiring-or breathing into. 

Inftantaneous, mW, n Without any ſucteſ- 
fron of time. 

Inſulates cut bf from: all communication with tht earth, 
intellectual, belonging to the underſtanding. 

Intenſe, very great, or exceſſive, 

Ss Jyins between the ribs. 
Interior, bezng on the inſide. 

nterhal, that ig Withing inward. ; 

aterſtices, ſinall or little ſpares between the component 

parts of body of mater. 

lutumeſcence, ſwelling, riſing, or puffing up. 

luvclope, 22 wrap up, to infold. 

| laveſtigation, the tracing, finding out, or anſwering 

difficult queſtions, 

{nviſible, that cannot be ſeen, or perceived hy the eye, 


L. 

Lens 0 Work- ſhop, where chymiſts, &c. perform 
| heir ſederal operatiuns. 

Latent, lying hid, concealed. 

Latten, on tioned over, white iron. 

Lens, à glaſs: that either collects the rays of the ſun 
| paſſing thro? it into a porn or o difſperſes them far- 
: ther abr gad. 


Lyden experiment, the electrical experiment firſt made 

| by Profeſſor Muſchenbroek. 

Ligaments, ſolid white ſubſtances uſed to tie the body. 
and chiefly the bones together. 

Lixivium, a lye made of aſbes, &c. 


ovica}, belonging to the rules of logic, or the art of 
recſoning. 


1 


Machine, an engine, compoſed of ſrveral parts, ſet to- 


— 
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gether by mechanical art, 10 raiſe or top the oi 
F bodies, &c. 

Macrocoſm, the great world, the whole unn, „ 
contradiſtindlion to Ibe microcoſm, which i ig COM: 
talen for the body of man. 

Magnetical Azimuth, See tb Defitition, p. , 

Maghetical Meridian, See ditto, ibid, 

Magnet, the loadſione, | 

Magnetic. Needle, be neeule impregnated by the |, 

ſtone. © 

Magnetiſm, e attrafing property of the loadlie 

Malleolus, a bone of the foot. 

Mats, @ heap or lump of any thing. 

Material, whatever is made or N of maller 1 

ſubſtance. 

Maturation, 4 ripening, hafteming. 

Mechanical, belonging to the mechanics. 

Mechaniſm of nature, or Mechanical agency, f 

ration of matter upon matter, in contradiſ nin 
| to a divine interpoſition. 
Medium, hat peculiar conſtilution or frai' f 
ſpace, thro which bodies move, us the air, wat, 
&c. 

Menſtruum, à diſſolving liquer, which eats . Me 
tals, and melts frones, as vinegar, aqua fon, Ks. 

Mercury, quck/ebver. 

Meridian, à great circle paſſing thro* the fe if 

' - world, and both the zenith. and nadir. | 

Metallic, belong ing to, or pertaking of be nat! 
metals. 

Metaphor, a figure in rhetoric, by which tir fil. 
2 and remote card for a proper one. 

taphyſical, alſtracbed, above nature or ; Me. 

Metephyfic that part of philoſophy which feu. 
forms in general abſtratted from mat!er. 

Microcgim, «-litle world, 1. c. the body of © 


i 
& * of 


Bands fﬀaocos . un ou 
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called, at d kind of. compendiun of the e. | 
Minus, Jefs. 
Minute, /mall, little, 
Mirrour or Mirror, a looking: glaſs, or the ſurface of 


any page body poliſhed Al made fit to hoc ibs 
ravs of tight that: fall upon it. | 


Modern, EW 3 of late time. 

| Mundane, belonging lo the world. 

Muſcle, '& bundle af hin and parallel plates of feby 
threads or fibres, incloſed by one membrane z an orga- 
nical part f an aximal bedy, the chief inſirument of 


voluntary motion. 


| Nature, be whole a ee of created beings, and the 

orderly and regular © ſucceſſion and generation of one 

thing out of, or from another. 

| Naturaliſt, one that ſtudies or is ! in natural phi- 
loſophy and phyſics. t. 

Negative, . a denying or gainſaying, | 

Nitre, ſalt-petre. | | 

Nodes, are. tbe points of interjefiion with the orbit of | 
the ſun, or where the tract or courſe of the ſun, com- | 
monly called the ecliptic, and the orbits of the other 
planets that have. latitude croſs or cut one another. 

Non- electrics, thoſe bodies in which the electrical fluid 
2s not fixed, as in Rand water, animals, Vegetables, 
Ke. 

Nostrum, a fecret i in any art or ſcience, known to one or 

| Very few perſons. 

Nutrition, nouriſhing, a natural increaſe. 


Wis 


O. 

Oblique, crooked, aide, out of a ſtrait lius. 

Object, any thing which is oppoſed ts our fight or any 
other ſenſes ; alſo ſubje# or matter, 

Occult, dart, bidden, unknown, ſecr Ms -* 5; 

| 482 | Occult 
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Occult qualities, are ſuch properties thut divers 11; 
are endued with, the cauſe whereof is UNRNOWN, 

Ocular, belonging to the eyes or bt. 

Odour, the ſcent or ſmell that any thing emits. 

Optics, the ſcience of vifien. ._ 

Orb, an hollow ſphere or body, e Mr 70 Po fe 
PDerſicies, the one CONVex or eternal, the biber cen 
er internal. 

Orbit, the line deſcribed by any thing N Moves fn 
in aſtronomy, it is the path ar cburſe in which a 
net moves, or which © a comet \deferibes, the firure 
whereof are Various, 

Ore, metal unrefined, as Ml is mixed with the earth of 

be mine 

Orthodox, . that is of a Irie or right gpixion or bclief 

Oſcillation, a ſwinging. up and dor alſo'a wo rolun 

. bike the pendulum of @ clock, _ * 1 

Pabulum, at part of any combuſtible body, 7, fetis 


increaſes, or continues the fire er burning in it. P 
arabolic curve, akvays tends more and more 19 ps. 
ralleiiſm with its diameter ;, 9 can never art P 
thereat. | 24 
Paradox, 4 ſeeming. comtradifiion of untrutb, 11 i: IR 
tealig Ut is au alſolute certainty. 
Parallax horizontal, id when the ſun, moon, ir in P 
other planet is in the borizon.. 
Particle, a ſmall parcel, or little part. 
Pendent, hanging deren. | 
Permanent, durable, continuing, laſing. . 
Permeate, 7p , Peueir ate ina, or be the pores of 0 P, 
erpendicular, is when à right line hangs ';, © « 
Plane ſtands ſo upon enatber, as 10 lean 10 more Wl 8 


way than it does another. 
Perſpiration, 4 breathing ar Seaming FROG Ad; 
Pervade, 70 42 through, 
Phæno- 
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Phanomena, appear ances of meteors, or any other ſigns 


in the. at or Deavens. 
Phial, @ lilile glass battle. 


Phyſical, natural, belonging to natural abileſeply, gr 


ibe art of phyfic. C. 


Phyſics, natural philoſophy, Wich con aders the phe- 
7p ales, 6d Hees, ariſing from, or prolluc- 


re of, the various motions, operations, aſfetlicus, 
c. of abe Heavens, meteors, or other natur al e 
Plane, any extended 7 flat aper fei 165. 
Plang, of the horizon, the place that bounds 4 | vr, 
Plenum, ſpace full of matter. 
blur. mare. i. 
Paeuma, be Fe ſoivit or efſence of lber. | 
Fncumatics, hal part. of natural phile/cphy which 
teaches the properties of the air. 
Poles, the points upon which the imaginary axis of the 
world, or any particular globe turns. 
Pores, /mall interflices or void ſpaces between the pare 
ticles of matier, that conſtitute every body. 
Porphyry, an exceeding bard fort of marble. 
| Poſition, a Putting, placing, Kc. © 
| Polteriori (a), 4 node of arguing from the fed jo to the 
cauſe. 
koſtulates, demands or afſ umptions; fundamental princi- 
ples in any art or ſcience, which are taken for grant- 
ed, being ſuch eaſy and ſelf evident propeſutions as 
need no expiqnation. 97 illufiration to render then mgre 
lain. 
Predominant, bearing chief ſway, or over ruling. 
| Prefure, a kind of motion which is impreſſed and pra 
pagated thro* @ fluid medium. 
Primary, firſt in order, principal, chitf, 
Prime conductor, that which condut7s the electrical 
fluid immediately from the excited glaſs globe. 
mum mobile, he principal or moving cauſe op 


pet on 
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perſon in any affair. 


Principal, chief, main. 
Principle, the firſt cauſe of the being or pros = 
any thing, a motive or inducement. | 
Priori (a), 4 mode of arguing. from | the cauſe 1 
Het. 
| Problem, - ſewndeding propoſe I 70 be done, and is uſa) 
. Ygderflood of conſtrudding mathematical fs ures, Gin 
a ihe ub, and bay ior of. the proc 0 uſed 
"fo effett it. 
Projectile, any thing NINA or caſt with a confiderail 
"force from one. 3 
Propelled, driven or thruſt dfat off, or for Ward. 
Propenſity, an inclination,” or liking ts a b . 
Proceſs, the whole cal. tourſe of any oper 
experiment, 
Propoſition, & thing propoſed to be proved, or mathe. 
matically ſolurdl. 
Pro re nata, sccafronally, 
Pulſation, 4 N er firiking, the Sealing of tl: 
pulſe. -* | 
Pulſion, the driving or Herder any thing ſ . 
Pupil, à learner of any art or ſcience of another. 
Putrefaction, the 4 of corrupting, ſpoiling, wajitn; 


or going to decay. 


Quadrature, the n > thing rewuloy! 4 | 
or the finding out a ſquare that ſhall Ge equal is | 1 
area of any other given figure. 

Queries, queſtions, or for! bing enguired about . 0/64 

Afler. 
R. 


Radius, à ray, beam or luminous trait line; in 2 
nomy, is taken for ihe aſpec or confieuratic of 1:20 
Aar ; in ors wo » the fn df of 4 circle, it 


9 N Ane. 
Rapid, 
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Rapid, feift, quick, that i a boiſtertus or violent 
mMotton, | 
Rare, in philo/ophy f. enifies 4 medium that is very thin, 
or that has many or laige cnterſtices between its ports. 

Rarefaction, the expanding e, a body ſo as to make it 
toke up much more ſpace than it did before. 

Rarity or Rareneſs, %e thinneſs of the air, &c. be d 
to 40 or thickueſs. 

Ratio, the relation of two magnitudes of ane kind come 
pared go one another, according to quantity, 

Realize, to make, cauſe, or produce any being or thins, 

Recede, to go back or retire, to depart from, 

Receiver or Recipient, he name of a chymicnl veſſel, 
made to contain or receive any dung. 

Receiver exhauſted, the air is [aid to be exhauſted out 
of the receiver, when by the eperation of an air pun 
ſo little is left, that very few creatures can live in it. 

Receptacle, a place to receive or keep Ihings in. 

Recels, a retreating, going bac or withdrawing. 

Reciprocal, mutual, interchangeable, that is return d on 


both fades. 


Rectilinear, any figure conſiſting of rich lines. 

Redintregrate, to make uc, or bein afreſh. 

Reflection, the returning back of the rays of heat br 
light, by flriking upon a vard body, 

Relract, 40 reſiſt, force, or beat Deck again. 

Refraction, the breaking of the natural wurſe of & ray. 

Ref trigeratory, @ Veſſel to coo! (wings in. 

kepel, 4% beat or drive back. 

Replete, full, Filled, repleniſhed. 

Repulle, 20 reſiſt, refuſe, oppoſe, or beat back K. 
clilition, rebownding 6 recoiliug backward. 

Reſpiration, breathing z an alternate dilato/ing nud 
contrattion of the thorax, wherepy tHe air is taten in 

. by the wind-pipe, and by and by driven cut ap am. 
etina, a, certain expanſion of the inner furface of ne of - 
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lic nervs of the eye. N 
Retort, a chymical veſſel of 4 ye” figure, with þ 
botlowo beak or noſe wreatbed bathward. 
Retrogradation, 4 going” back. 
keveries, mad or idle talk, conceits or fancies, 
Reverſed, repealed, abol, hed. 
Revglution, in aſtronomy, is the tirculation of an, = 
en ſtar, till it returns to the ame peint from when 
it began 10 move. 


v3 


_ Cefſion. gh 

Salutary, healthful, See Ke. 

| Song being very car nf in, or zealous for ty 
ing. 

Scholium, a remark or Aber vast made upon 1 
pPoſition, or conſequence drawn from a demonſtraticn. 

Secretion, ts the ſeparation of one fluid from ander, 

in the body of animals and vegetables. 

Segment, à par? cut off from any whole bing 

of a circle, is a figure comprehended under on: right 

line, called a chord, and part of the cireumferense of 1 
cirle, . 

Segregate, to ſeparate or put apart. 

Semi- circle, half a circle. 

Semi- cylindrical, of or belonging to baff a H lind. 

Semi- diameter, js what 15 ſomelimes called the radius 
or half of the diameter. 

Semi-metals, mineral bodies, half a it, not bavig 
all the diſtinguiſhing characters of real metais, fach ts 
antimony, b1/math, &. 

Sine, 1s 4 +. . line drawn from one end of an arc per- 
pendicular upon the diameter drawn from the ether 
end of that arch. 

Solar, ſometbing belonging or relating to the fun: 
Alem, is that order gr ſuppoſed diſpoſition of th! ce. 


elle 
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leftial bodies, which move round the ſun, as the center 
of their motion. 
Solid content, the whole content of e ſolid body. 


appearance, and nas the reality of truth. 


Sreculum, See Mirror. 
Syecimen, an example, eſſay, & proof, model or pattern, 
Sphere, à round e dy, contain'd under one conti. 
nued regular ſurface, from the center whereof to the 
farface, all lines drawn are equal ; among the aſtre- 
nomers, it is commonly taten for a mathematical in- 
ltrument, uſually made of brajs hoops or circles; it 16 
ſometimes taken for the material globe. N 
Spheroid, a ſolid ere ſomewhat repreſenting a ſphere, 
but not perfectly round 
Spiral, à thing that turns round like ſerew, 
quare, 4 geometrical figure compoſed of four equal ſides. 
e any thing that is half another, os the number 
2 is the ſubduple of the number 4, &c. 
\ublimation, ig be raiſing ſolid and dry bodies by fire, 
ublunary, under the orb of the moon. 
abfide, to fink or fall down ta the bottom. 
dubtile, thin, fine, light, pure, unmixed, ſeparated from 
all groſs matter. : 
medium, the electrical medium, or 2 
idterfuge, an excuſe, pretence, evaſion, ſorft, 
dubterraneous, that lies below the ſurface, ct 1 at 15 
under ihe earib. 
Wulphur, brimflone ; among the  hymiſts, all oily, rej: 
nous, and fat ſubſtances are /o called. 
\perlicial contents, the ſurface of any body. 


Dry WW... 2 


7. 

„ace, the external part, or culſide of any th: * dhe 
| ſame as uperfictes. 

_ I 2eneris, of its own kind. 

» becded, banged vp. 


3D Syſtem, 


Sophiſm, @ fallacious reaſon, or one that only has an 


Specific, ſomething dhl particularly belongs to one thing, 


a. 


ES... oe nnd 


/ © ent r f. 


| 
i 
5 
\ 


EC L OSS A N V. 


Syſtem, a compleat treatiſe or body of any art ar 
Syntheſis, compoſition, or Jong 8 - in r: 
manner I | ek ; 
Tangent is 4 right line drawn thou a cireſe Pore 
pendicular to ſome radius or ſemidiametcr. 
Tan gible, any thing that may be tout bed or je/', © 
ever is the ſubjett of the ſenſe of feeling. 
T enet, 4 doctrins or opimon. 
Tenuity, ſinallneſt, thimneſs. 
Terraqueous, belonging to the earth and water 1 
Terreſtrial, lite or belong ing to the earth. 
Teft, a proof or trial; alſo a veſſel for refining ng. 
Theory, rhe contemplation or yoo of any art or fein. 
without practice. 
Thermometer, an inſtrument to ſbetu ibe 
 grees of heat and cold. © 
Thorax, the breaft or cheſi, containing the / heal t, langt 
&Cc. 180 1 
Toiſe, 4 freuch meaſure, much the ſame <with i I 
. them, or about the length of fix fees. 
Torricellian, the device of the quickſioer , go, 
ſo called from its inventor. 
Tranſmiſſion, @ conveying or ſending from place to Plack 
Tranſmutation, changing or converting one u ont! 
feure into another. 
Tranſpeciation, he changing of one ſpecies ini” 410109 
Triangle, @ figure that bas three ſides and a 
Tube, g lang hol/ow pipe jor the 1 7 * 
ligt or found. 


ld. 
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U. 
Ultimate, final, laßt, or utmeſt. 
Unctuous, city, fat, greaſy, &c. 


jndulate, to flow in woves like water, & c 
Univerſe, he whole world ; the whole fraue i u 
of material beings. 


Vac up 


n 
V. 

Vacuum, a ſpace deverd of all body. 

Vapid, palled, deaden, or grown:flat, | 

Vapour, 4 watery exhalation raiſed up either by the 
heat of the ſun, or any other heat, 1 

Variation of the mariner's compaſs, tbe deviation of 

the mogneiic needte from te meridian, | 

Vegetabies, 4 ſorts of. fruits, berbs, flowers, &e. thas 
8707 and increaſe by heat end motſiure, but have not 
life aud ſenſation like aninia's. 

Vegetate, 4e grow, ia meoke lively. 

Vehicle, a general name for tht which ſerves to: carry 
or bear any thing along, as thc [erum id à vehicle for 
the red globules of the blood. 

Ventricle, the /tamach. | 

Velocity, that. {witneſs by which a body pajjes a cortain 

ſpace in a certain time. | 

Verſed fine, that part of the diameter of a- circle, 
which is comprebended bet ween the fine aud the tan« 
rent of an arch. 

Vertex, the ſummit or uppermoſt point of any thing, 

Vibration, @ very quicc and ſhort motion of the feld 

parts of bodies. 

Vice verſa, contrary wiſe. 

Viicera, the entrails or bowels, 

Vis inertiæ, the inactive force of matrer. 

Vital, bat gives, preſerves, and ſupports life, 

Vitrify, to turn or make into glas. 

Vivid, lively, vigorous. 

Volatile, apt to evaporate, or fiy off into the air. 

Voluntary, free, which is done or /uffer'd without c 

pulion or force, 


&cro, @ word uſed for a cypher or nought o) eſpecially 
by the French, 
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Tately Publiſhed by the ſame Author, 

HE SUBTILE MEDIU AN 

PROYED : Or, that Wonderful Pw, 

of Nature, fo long ago conjei;c 
by the moſt ancient and remarkable Philo. 
phers, which they call ſometimes Tur», 
but oftener ELEMENTARY FIR, wer 1 | 
Shewing its various uſes in the animal Oecono- | 
my, particularly when applied to Maladies and 
Diſorders incident to the human body; illuſtta- 
ted by a variety of known Facts, with the me- 
thod of applying it in each particular caſe, . 
Price, 25. 

2. Sir Iſaac Newton's ETHER REAL T 
or the Second Part of the Subtile Medium pre. 
ved, and Electricity render d uſeful : Bein 
a vindication of that Eſſay, in anſwer to 
animadverſions made thereon by the Nhe 
of the Monthly Review, whereby the elect: 
cal Fluid, and the ſubtile ztherial Fluid of F::: 

mp looſophers are, from the Newtonian Princip! 
clearly demonſtrated to be one and the {ame 
Thing. 8 vo. Price 1s. 

3. The REVIEWERS review D 
being a reply to the animadverſions made 
the Authors of the Monthly Review on a 7 
Pamphlet, entitled $77 //aac Newton's xf = 
realized. To which is added by way of Apperd:s, 
Electricity render'd uſeful in a variety of 
markable Cures perform'd in Londun. 
Price 64. 

4. A LETTER to the Authors of the Month 
ly Review; or a reply to their animadyc; {11 
on the Pamphlet entitled the Reviewers 
view'd, 8 vo. Price Gd. 
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